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CLIMATOLOGIC, SOIL-WATER, GROUND-WATER, GEOLOGIC, SURFACE-WATER,
AND WATER-QUALITY DATA FOR A SURFACE COAL MINE

IN NORTHWESTERN COLORADO

By Robert S. Williams, Jr., Gregory M. Clark, and Norman E. Spahr

ABSTRACT

Climatologic, soil-water, ground-water, geologic, surface-water, and 
water-quality data were collected at five sites at a surface coal mine in 
northwestern Colorado. The data were collected to help describe the hydro- 
geology and geochemistry of an area that is being surface mined for coal.

The study area was at the Seneca II Coal Mine. The Lennox coal and the 
Wadge coal are the major seams being mined. Confined aquifers in bedrock and 
unconfined aquifers in reclaimed spoil are present in the area. Springs are 
present at the toe of the reclaimed spoil slope.

Climatologic data were collected at two sites. Air temperature, relative 
humidity, solar radiation, windspeed, and wind duration were collected at one 
site. Precipitation was measured at three rain gages. Snow-course data were 
collected at three sites. Soil-water content and soil dry density were 
measured.

Eighteen wells in the confined aquifer and seven in the unconfined 
aquifer were installed at the study area. Geophysical and geologic logs were 
recorded for selected cored boreholes. Water levels were measured at the 
wells. Porosity, grain density, and permeability of selected core were 
estimated. Mineral composition also was determined.

Ground-water samples were collected for water-quality analysis. Spring 
discharge and water quality were measured for two springs. Water quantity and 
quality were measured for two lysimeters.

INTRODUCTION

During surface mining of coal, the vegetation and overburden are removed, 
the coal is mined, the overburden is replaced, and the surface is reclaimed. 
After mining, the reclaimed spoil undergoes weathering, settling, and 
compacting for an unknown period of time before reaching equilibrium. Full 
evaluation of this disturbed and changing system and understanding of 
reclaimed-spoil hydrogeologic processes is essential to regulatory agencies 
for support of leasing, permitting, and reclamation related to coal mining on 
Federal lands.



In 1986, the U.S. Geological Survey in cooperation with the U.S. Bureau 
of Land Management and the Colorado Department of Natural Resources, Mined 
Land Reclamation Division, began a study to determine the processes control 
ling the hydrology of reclaimed coal spoils at a surface coal mine in north 
western Colorado. However, in order to evaluate this disturbed and changing 
system, climatologic, soil-water, ground-water, geologic, surface-water, and 
water-quality data needed to be collected and compiled to aid researchers, 
regulators, and land managers in conceptualizing the hydrology of potential 
coal-spoil sites.

Purpose and Scope

This report lists climatologic, soil-water, ground-water, geologic, 
surface-water, and water-quality data collected at five sites as part of a 
study to evaluate the hydrology and geochemistry of a surface coal mine in 
northwestern Colorado. Monitoring equipment and instrumentation were 
installed in the summer of 1987. Data were collected during 1988 and 1989. 
The monitoring equipment and instrumentation were placed on undisturbed areas 
and reclaimed spoil areas. Reclaimed spoil, as described in this report, is 
material that has been excavated from a mine pit and then has been replaced, 
regraded, topsoiled, and revegetated.

The study area was at the Seneca II Coal Mine. The mine is divided 
approximately in half by an anticline. The Lennox coal and the Wadge coal are 
the major seams being mined. Confined aquifers in bedrock and unconfined 
aquifers in reclaimed spoil are present in the area. Springs are present at 
the toe of the reclaimed spoil slope.

Air temperature, relative humidity, solar radiation, windspeed, and wind 
duration were collected at one site. Precipitation was measured at three rain 
gages. Snow-course data were collected at three sites.

Lysimeters were installed at two sites, and water quantity and quality 
were measured. Soil-water content was measured using soil-water access tubes 
and a neutron probe. Soil dry density was measured once with a density probe.

Eighteen wells in the confined aquifer and seven wells in the unconfined 
aquifer were installed. Geophysical and geologic logs were recorded for 
selected cored boreholes. Water levels were measured at the wells. Porosity, 
grain density, and permeability of selected core were estimated. Mineral 
composition also was determined. Ground-water samples were collected for 
water-quality analysis. Two springs that flowed from the reclaimed spoil were 
monitored, and discharge and water quality were measured.

Description of Study Area

The study area is located at the Seneca II Coal Mine in northwestern 
Colorado (fig. 1). The site is about 20 mi west and 5 mi south of Steamboat 
Springs, Colorado. The area is shown on the U.S. Geological Survey topo 
graphic maps of the Milner and Mount Harris quadrangles (fig. 2). The area 
ranges in altitude from about 6,800 to 8,000 ft. The vegetation primarily is 
sagebrush and grasses with scattered stands of scrub oak, serviceberry, and
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aspen. Average yearly rainfall for the area is 16 in. (ENMAP Corporation, 
1981). Warm days and cool nights characterize the summer; winter is rela 
tively cold. The average date of the first killing frost is September 14, 
and the average date of the last killing frost is June 10.

A prominent feature in the study area is the Tow Creek anticline, a 
northeastward-trending asymmetrical fold (Bass and others, 1955) (fig. 1). 
The axis of the anticline extends through the central part of the mine. Rocks 
east of the axis of the anticline dip to the east, and rocks west of the axis 
dip to the west (Bass and others, 1955) (fig. 1). The eastern part of the 
area is drained by Bond Creek, Cow Camp Creek, and other unnamed streams that 
are tributary to Fish Creek. The western part of the area is drained by 
Little Grassy Creek, which is tributary to Grassy Creek. In the southern part 
of the study area at the plunging, southern tip of the anticline, rocks dip to 
the south (Bass and others, 1955) (fig. 1). The coal seams of interest in 
this study are the Lennox and the Wadge (fig. 3) of the Williams Fork 
Formation of Cretaceous age.

Unconfined aquifers develop in the reclaimed spoil during and following 
mining (fig. 4). The aquifers generally are at the toe of the slope at the 
location of the mine pit low wall. A spring(s) will form when the water level 
rises above the reclaimed spoil surface.

Acknowledgments

Personnel from the Peabody Coal Company at the Flagstaff, Arizona, head 
quarters office and at the Seneca II Coal Mine supplied technical information 
and machinery throughout the study. Bulldozers and backhoes were provided 
during well construction, roads were snowplowed and graded as needed, and 
wells were surveyed and mapped at all sites. This work and logistical assist 
ance was a significant contribution to the completion of the investigation and 
is appreciated.

SAMPLING-SITE LOCATIONS AND DATA-COLLECTION INFORMATION

Data were collected at five sites in the study area. The sites are 
Spring Creek (figs. 2 and 5), Cow Camp Creek (figs. 2 and 6), Zuli (figs. 2 
and 5), Bond Creek (figs. 2 and 7), and soil-water control site (fig. 2).

Climatologic information was monitored at one climate station (fig. 5) 
and three weighing-bucket precipitation gages (figs. 5 and 6). Air tempera 
ture and relative humidity were measured using a -^Campbell Scientific 201 
sensor (table 1; tables 1-27 are in the "Data" section at the back of the 
report). Incoming short wave solar radiation was measured with an Eppley PSP 
(precision spectral pyranometer) radiometer (table 1). Windspeed, wind 
vector, wind run, and wind duration were measured using a MET ONE anemometer 
and a MET ONE wind vane (tables 2 and 3). All sensors were measured every 
10 seconds and were averaged daily by a Campbell Scientific data logger.

1The use of trade or product names in this report is for identification 
purposes only, and does not constitute endorsement by the U.S. Geological 
Survey.



LITHOLOGY DESCRIPTION
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Silt and clay: Light to dark brown, moist 
soil and root zone

Shale: Dark grey, well indurated, very fine 
grained, very well sorted, inter bedded 
sandstone lenses

Lennox coal: Black, hard, fractured

Shale: Dark grey, well indurated, very fine 
grained, well sorted, small fractures

Sandstone: Grey to light grey, very fine 
grained, well sorted, calcareous, shale 
and siltstone lenses present

Wadge coal: Black, hard, fractured

Shale, sandstone, siltstone: Interbedded, 
light to dark grey, well indurated, 
very fine grained, small, black, 
coal seam present

EXPLANATION

SANDSTONE

SILTSTONE 
AND CLAY

Figure 3. General lithologic log for a typical well in the study area
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'floor

Confining layer of 
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Reclaimed 
land surface

.Water level

Spring

Figure 4.--Schematic diagram showing hydrogeology of reclaimed spoil and 
bedrock at the study area (modified from Clark and Williams, 1990).

Precipitation was recorded using three weighing type precipitation gages 
(table 1). Snow courses were run monthly at three sites when snowpack was 
present (table 4). Snow tubes were used to measure snow depth and snow water 
content.

Water was collected from lysimeters at the Spring Creek site (figs. 2 
and 5) and the Cow Camp Creek site (figs. 2 and 6). A schematic diagram of 
a lysimeter and soil-water access tube is shown in figure 8.

Soil-water access tubes were installed at the Spring Creek (figs. 2 
and 5), Cow Camp Creek (figs. 2 and 6), and soil-water control sites (fig. 2). 
Soil-water content was measured using a neutron probe (tables 5 to 7). Soil 
dry density was measured once on May 11, 1989, using a density probe 
(table 8).

Wells are located at four sites at the study area. Two sites, Spring 
Creek (figs. 2 and 5) and Cow Camp Creek (figs. 2 and 6), have some wells 
completed in bedrock and some in reclaimed spoil. Two other sites, Zuli 
(figs. 2 and 5) and Bond Creek (figs. 2 and 7), have wells completed only in 
the bedrock. A typical bedrock well completion is shown in figure 9. The 
Zuli site is downdip from the Spring Creek site. The Bond Creek site was 
being mined during the period of data collection. The mine pit is the area of 
active mining, and the spoil ridge is the unreclaimed spoil area (fig. 7).
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Figure 5.--Data-collection points and instrumentation at the 
Spring Creek and Zuli sites.
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Figure 6. Data-collection points and instrumentation at the
Cow Camp Creek site.
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Recjaimed 
spoil surface

Underground 
collection house

Lysimeter catchment 
tank of 24 square feet

Lidded 50 or 100 
gallon collection 
container

4 inch polyvinyl chloride 
protection pipe

-2 inch seamless aluminum 
soil-water access tube 
with rubber stopper, 
4-9 feet depth

Not to scale

Figure 8. Schematic diagram of a lysimeter and a soil-water access tube
in the reclaimed spoil.

Eighteen bedrock wells are installed in the study area. At four sites 
within the study area, a bedrock well is completed in the Lennox coal, the 
interburden (bedrock zone between the Lennox coal and the Wadge coal), the 
Wadge coal, and the underburden (bedrock zone below the Wadge coal). In 
addition, two bedrock wells (SSU287 and SSD487, table 9) are completed deeper 
in the underburden at the Spring Creek site, each in separate aquifers.

Seven wells were installed in reclaimed spoil in the study area. Three 
reclaimed spoil wells are at the Spring Creek site (fig. 5) and four reclaimed 
spoil wells are at the Cow Camp Creek site (fig. 6).

Locations and names of wells (bedrock and reclaimed spoil wells) are 
listed in table 9. Well depths and intervals and zones of completion also are 
listed in table 9. Information about geophysical and lithologic logs is 
listed in table 10 and shown in figures 10 through 13. Water levels at the 
bedrock wells were measured with a pressure gage if the hydraulic head was 
above the top of the well casing and with a steel tape if the water level was 
below the top of the well casing during site visits (table 11). Hydrographs 
showing hydraulic head for the bedrock wells are shown in figures 14 to 17. 
All of the bedrock aquifers in which wells were completed during this study 
were under confined conditions. Hydraulic head in all of these bedrock wells 
was above land surface. Water levels in the reclaimed spoil wells were 
measured with a steel tape (table 12). Hydrographs for the reclaimed spoil 
wells are shown in figures 18 and 19. Hydrographs for the reclaimed spoil 
wells equipped with continuous recorders are shown in figures 20 and 21. Mean 
daily water levels for the reclaimed spoil wells equipped with continuous 
recorders are listed in tables 13 and 14.

11
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Figure 9. Typical bedrock well completion.
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GEOPHYSICAL LOGS

LITHOLOGIC LOG 
AS DETERMINED 
FROM CUTTINGS

HOLE DIAMETER, 
IN INCHES

NATURAL GAMMA,
IN COUNTS

PER SECOND
0 100

GAMMA-GAMMA, 16 or 64 INCH
IN COUNTS NORMAL RESISTIVITY,

PER SECOND IN OHM-METERS

SPONTANEOUS
POTENTIAL, 

IN MILLIVOLTS
500 100 50 150

200

LENNOX COAL

WADGE COAL

Figure 10.--Geophysical and lithologic logs for well SSD487 
at the Spring Creek site.

13



GEOPHYSICAL LOGS

LITHOLOGY AS 
DETERMINED 
FROM CORE

HOLE DIAMETER, 
IN INCHES

NATURAL GAMMA GAMMA-GAMMA, 16 or 64 INCH SPONTANEOUS
IN COUNTS IN COUNTS NORMAL RESISTIVITY, POTENTIAL,

PER SECOND PER SECOND IN OHM-METERS IN MILLIVOLTS
125 700 0 0 400 -100 100

O

S 20
cc
D

40

60

o

1

LU 
LU

  80

i
100

120

LENNOX COAL

WADGE COAL

Figure 11. Geophysical and lithologic logs for well SCU287 
at the Cow Camp Creek site.
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GEOPHYSICAL LOGS

LITHOLOGY AS 
DETERMINED 
FROM CORE

HOLE DIAMETER, 
IN INCHES

NATURAL GAMMA, GAMMA-GAMMA,
IN COUNTS IN COUNTS

PER SECOND PER SECOND
0 125 500 0

16 or 64 INCH SPONTANEOUS
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IN OHM-METERS IN MILLIVOLTS
0 200 0 150
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D

g
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100
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200
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LENNOX COAL

WADGE COAL

Figure 12.--Geophysical and lithologic logs for well SZU287
at the Zuli site.
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GEOPHYSICAL LOGS

LITHOLOGY AS 
DETERMINED 
FROM CORE

HOLE DIAMETER, 
IN INCHES

NATURAL GAMMA, 
IN COUNTS 

PER SECOND

GAMMA-GAMMA, 16 or 64 INCH SPONTANEOUS
IN COUNTS NORMAL RESISTIVITY, POTENTIAL,

PER SECOND IN OHM-METERS IN MILLIVOLTS
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Figure 13.--Geophysical and lithologic logs for well SBU287
at the Bond Creek site.
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For selected core samples (figs. 22 to 25), porosity, grain density, and 
permeability were analyzed by Core Laboratories, Aurora, Colorado (tables 15 
to 18). Mineralogic composition of core samples from selected lithologic 
units at the Cow Camp Creek site was analyzed by the Office of Energy and 
Marine Geology, Branch of Petroleum Geology, U.S. Department of the Interior 
(table 19).
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Springs were monitored at the Spring Creek site (figs. 2 and 5; table 20) 
and at the Cow Camp Creek site (figs. 2 and 6; table 20). Spring stage was 
monitored with a staff gage and recorded every one-half hour on a punch tape 
with a digital recorder. Discharge measurements were made by collecting the 
discharge water in calibrated buckets. Hydrographs for the springs are 
plotted (figs. 26 and 27), and mean daily discharge information is listed 
(tables 21 to 24).

Water samples were collected for water-quality analysis from the wells 
except for well SCS487-65, which was dry during the period of sample collec 
tion (table 25). Water samples were collected for water-quality analysis from 
the springs and the lysimeters (table 26). The core samples also were combined 
with water and used for batch-mixing experiments (fig. 28; table 27). The 
batch-mixing experiments are discussed in Clark and Williams (1991).
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Figure 26.--Hydrograph showing mean daily discharge for the spring at 
the Spring Creek site, water years 1988 and 1989.
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1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989

[--, no data]

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar 
radiation 
(langleys)

Precipitation 
(inches)

Spring 
Creek 1

Spring 
Creek 2

Cow 
Camp 

Creek

OCTOBER 1987

25
26
27
28

29
30
31

19
8

14

54
89
79

272
59

284

0.00 
.30 
.00
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989- -Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Air temperature
Minimum Average Maximum 

(degrees Celsius)

3
3
2
0

-1
-1
-1
-2

-4
-5
-7
-6

-1
-4

-12
-14

-14
-12
-10
-5

-7
-7
-5

-12

-10
-5

-10
-11

-9
-11

8
6
6
6

8
6
1
2

3
0

-1
1

4
0

-5
-8

-7
-8
-3
2

0
-2
-2
-6

-4
-3
-6
-5

-5
-5

16
12
11
14

18
12
5

10

12
10
6
8

11
3

-3
-3

-3
-1
5
9

7
2
5
1

4
1

-1
4

3
2

Average 
relative 
humidity 
(percent)

NOVEMBER

79
84
81
74

58
73
92
82

62
75
88
74

63
97
92
82

88
71
61
54

60
83
86
76

64
73
84
67

67
71

Solar
Precipitation 

(inches)
radiation 0 
(langleys) *««,

1987

185
155
160
308

298
161
83

276

293
137
351
208

187
56
81
154

125
283
264
257

165
124
192
161

209
143
158
239

207
214

0.12
.14
.00
.00

.00

.03

.08

.00

.00

.05

.06

.00

.00

.27

.13

.00

.10

.00

.00

.00

.00

.00

.15

.00

.00

.00

.00

.00

.00

.00

Spring 
Creek 2

_ _
--
--
--

__
--
--
--

--
--
--
--

--
--
--
--

--
--
 

0.00

.00

.00

.15

.00

.00

.00

.01

.00

.00

.00

Cow 
Camp 

Creek

_ _
--
--
--

-_
--
--
--

--
--
--
--

--
--
 
--

--
--
 

0.00

.00

.03

.25

.00

.00

.00

.00

.00

.00

.00
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-12
-4
-2
-3

-2
-3
-7

-11

-9
-3
-8

-14

-13
-17
-20
-14

-7
-8

-13
-17

-11
-11
-11
--

__
-28
-17
-12

-12
-12
-14

-4
0
3
4

1
1

-1
-6

-4
2

-4
-10

-10
-13
-13
-7

-3
-4
-6

-11

-7
-6
-8
--

__
-20
-10
-7

-5
-8

-10

1
4

11
14

6
9
8

-1

-1
9
1

-6

-6
-9
-6
-3

2
-2
-3
-3

0
-3
-4
--

__
-14
-6
1

4
2

-6

Average 
relative 
humidity 
(percent)

DECEMBER

68
76
66
61

91
88
89
80

82
79
59
67

56
69
63
51

88
97
95
74

76
90
98
 

--
81
88
83

71
87
82

Solar
Precipitation 

(inches)
radiation 0
(langleys) ^r1"8 . 6 J Creek 1

1987

179
119
230
206

37
230
143
233

101
111
201
192

175
207
228
128

105
70
42
137

64
45
19
--

__
82
34
114

221
152
56

0.02
.00
.00
.00

.25

.00

.21

.00

.03

.05

.00

.00

.00

.00

.00

.00

.00

.07

.08

.00

.05

.80

.44

.01

--
 
 
--

.00

.15

.04

Spring 
Creek 2

0.03
.00
.00
.00

.27

.00

.11

.00

.03

.02

.00

.00

.00

.00

.00

.00

.00

.06

.09

.00

.07

.75

.43

.02

.00

.03

.07

.00

.00

.14

.03

Cow 
Camp 

Creek

0.00
.01
.00
.00

.35

.00

.37

.00

.03

.11

.00

.00

.00

.00

.00

.00

.00

.10

.13

.00

.07

.45

.89

.00

.00

.03

.08

.00

.00

.25

.02
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar 
radiation 
(langleys)

Precipitation 
(inches)

Spring 
Creek 1

Spring 
Creek 2

Cow 
Camp 

Creek

JANUARY 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

_ _

--
-23
-17

-9
-10
-10
-10

-11
-7
-9

-16

-18
-13
-10
-13

-12
-11
-22
-25

-18
-19
-12
-17

-19
-12
-10
-9

-7
-6
-7

_ _

--
-15
-10

-6
-7
-9
-8

-8
-3
-3

-10

-11
-7
-3
-9

-7
-7

-12
-16

-12
-12
-8

-12

-11
-7
-3
-1

0
-2
-5

 m _

 
-9
-6

-4
-4
-5
-4

-5
2
6

-7

-6
-2
5

-3

-2
-3
-6

-10

-7
-6
-4
-8

-5
-1
5
4

6
2

-2

    

--
62
72

97
98
94
96

96
89
82
69

73
76
74
75

85
90
68
73

84
77
80
80

69
67
66
60

64
95
99

_ _

--
200
152

59
35
59
27

21
30
158
190

178
180
177
233

104
125
143
220

106
205
167
283

200
287
292
210

248
186
66

0.02
.00
.00
.27

.16

.22

.03

.25

.45

.06

.19

.00

.00

.00

.05

.00

.10

.29

.00

.01

.04

.00

.00

.00

.00

.00

.00

.00

.00

.24

.58

0.02
.00
.00
.32

.25

.14

.05

.24

.40

.05

.11

.00

.00

.00

.05

.00

.10

.25

.00

.02

.06

.00

.00

.00

.00

.00

.00

.00

.00

.23

.55

0.02
.00
.00
.32

.20

.27

.06

.23

.50

.07

.39

.00

.05

.00

.11

.00

.13

.22

.00

.02

.06

.00

.05

.00

.00

.00

.00

.00

.08

.20

.66
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-12
-8

-17
-19

-17
-16
-12
-6

-7
-6
-7

-10

-10
-9
-8

-11

-13
-14
-14
-8

-9
-9

-10
-10

-8
-8
-8
-3

-7
-6

-10
-12

-10
-8
-6
-3

-2
-3
-4
-4

-4
-6
-3
-7

-9
-10
-9
-4

-3
-5
  j
-3

-1
-1
0
0

-3
-3
-4
-1

-1
0
2

-1

4
1
0
5

4
-3
3

-2

-2
-5
-3
0

5
2
5
6

8
7

10
3

Average 
relative 
humidity 
(percent)

FEBRUARY

95
96
75
68

67
66
69
89

82
83
85
73

73
79
71
86

79
73
82
81

77
71
67
59

57
58
58
90

Solar
Precipitation 

(inches)
radiation 0 
(langleys) g^

1988

124
46
69
117

348
330
289
78

213
290
162
358

258
305
331
275

390
260
398
213

387
237
410
411

420
423
424
174

0.27
.15
.00
.00

.00

.00

.00

.08

.07

.00

.00

.00

.05

.00

.00

.04

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.10

Spring 
Creek 2

0.26
.14
.00
.00

.00

.00

.00

.09

.04

.00

.00

.00

.05

.00

.00

.03

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.12

Cow 
Camp 

Creek

0.30
.13
.01
.02

.00

.00

.01

.09

.15

.00

.00

.00

.17

.00

.09

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.12

29 68 307 .00 00 .00
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation ~ 
(langleys) g^

Spring 
Creek 2

Cow 
Camp 

Creek

MARCH 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

-4
-5
-4
-7

-9
-6

-11
-12

-8
-9

-12
-15

-15
-15
-10
-11

-16
-14
-10
-7

-3
-2
-5
-6

-3
-2
-7

-12

-11
-5
-5

1
-2
-1
-2

-2
1

-7
-6

0
-5
-8

-10

-11
-7
-2
-6

-10
-7
-2
2

5
3
2

-3

3
5
5

-7

-4
-3
-1

7
3
3
2

4
8

-4
0

8
1

-5
-6

-7
-1
4

-1

-4
1
7

10

15
9

11
1

7
11
16
-2

2
-1
5

87
98
86
76

60
63
92
74

65
94
85
87

78
67
71
86

85
67
60
55

46
61
67
78

54
61
52
57

53
86
57

338
122
413
388

454
383
387
494

495
163
384
373

467
503
401
277

497
538
551
543

559
394
344
429

188
577
487
488

445
188
575

0.20
.02
.00
.07

.00

.21

.06

.00

.00

.17

.00

.02

.03

.00

.02

.17

.02

.00

.00

.00

.00

.00

.15

.01

.00

.00

.10

.00

.00

.11

.00

0.19
.05
.00
.05

.00

.08

.10

.00

.00

.18

.00

.02

.02

.00

.01

.10

.02

.00

.00

.00

.00

.00

.10

.00

.00

.00

.09

.00

.00

.16

.00

0.10
.05
.01
.13

.00

.54

.03

.00

.00

.25

.00

.04

.01

.00

.01

.26

.00

.00

.01

.00

.00

.00

.35

.03

.00

.00

.14

.00

.01

.10

.00
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Table 1.--Air-temperature, relative-humidity, soJar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation   
(langleys) g^ Spring 

Creek 2

Cow 
Camp 

Creek

APRIL 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

-10
-6
-3
-4

-8
-2
-1
-5

-7
-9
-3
-1

3
5
2
5

3
-2
2
3

1
-1
-3
-3

-5
-9
0
3

2
2

-2
2
7
5

1
7

11
4

-3
0
7

10

12
12
8

11

8
7
7

10

6
2
2
3

0
0
7

11

11
14

7
12
15
12

10
15
20
15

4
10
16
19

21
20
16
21

13
16
14
18

12
9
9
9

8
9

16
18

19
23

69
57
40
57

57
40
33
33

66
43
29
28

25
29
68
47

57
61
74
47

66
76
75
79

94
60
43
35

44
28

631
606
523
287

687
615
619
465

461
649
636
630

573
520
363
618

298
477
330
567

224
269
410
452

186
709
435
417

648
658

0.00
.00
.00
.05

.08

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.15

.00

.02

.00

.00

.01

.26

.00

.00

.00

.00

.00

0.00
.00
.00
.04

.06

.00

.00

.00

.00

.00

.00

.00

.00

.00

.03

.00

.00

.03

.14

.00

.02

.00

.00

.00

.22

.00

.00

.00

.00

.00

0.00
.00
.00
.07

.13

.00

.00

.02

.02

.00

.00

.00

.00

.00

.02

.00

.00

.05

.15

.00

.23

.00

.02

.00

.38

.08

.00

.00

.00

.00

40



Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation 0 
(langleys) %%?!

Spring 
Creek 2

Cow 
Camp 

Creek

MAY 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

-5
-5
-4
2

7
0

-5
-7

0
5
3
4

5
1
3
8

5
4
3
0

-1
-1
1
5

5
4
9
6

11
0

-2

7
-2

3
10

15
6
4

-1

7
8

11
15

17
14
14
18

14
8
5
6

7
9

12
15

13
15
17
17

17
5
7

16
4

12
20

23
14
12
8

16
15
21
24

26
22
23
27

23
15
7

13

14
17
21
25

22
22
25
25

25
11
14

48
85
56
32

19
37
51
94

63
53
3729'

24
28
29
22

50
90
94
68

55
47
41
36

55
50
32
29

23
73
59

265
301
696
553

587
415
508
325

572
536
747
733

644
738
745
641

426
375
144
552

581
609
754
749

433
570
610
654

567
271
584

0.17
.06
.00
.00

.00

.00

.14

.17

.00

.00

.00

.00

.00

.00

.00

.00

.29

.32

.24

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.10

.00

0.17
.01
.00
.00

.00

.00

.12

.11

.00

.00

.00

.00

.00

.00

.00

.00

.30

.36

.24

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.10

.00

0.23
.22
.00
.00

.00

.00

.17

.27

.00

.00

.00

.00

.00

.00

.00

.00

.26

.40

.34

.00

.00

.00

.00

.00

.05

.00

.00

.00

.00

.10

.00

41



Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation   
dansleys) £« , Spring 

Creek 2

Cow 
Camp 

Creek

JUNE 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

4
7

10
11

15
8
7
7

8
14
10
10

6
5
9

10

11
10
11
15

12
14
12
13

15
13
12
12

11
9

10
14
18
20

19
18
18
18

19
20
17
17

12
15
18
18

19
19
20
21

20
20
21
22

22
19
18
16

16
17

17
22
27
29

26
27
27
27

29
27
24
26

20
24
27
28

27
26
29
29

31
29
30
32

30
27
27
24

25
25

49
44
39
37

37
29
26
23

26
26
36
34

63
56
32
33

29
41
38
36

48
51
48
36

32
49
65
82

76
53

611
737
751
723

526
740
766
774

718
654
391
651

395
752
674
642

490
599
633
694

646
620
722
757

712
541
679
367

530
763

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.17

.00

.00

.00

.00

.00

.00

.00

1.32
.00
.00
.00

.00

.25

.00

.64

.00

.00

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.17

.00

.00

.00

.00

.00

.00

.00

1.28
.00
.00
.00

.00

.23

.00

.67

.01

.00

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

.00

.00

.00

.57

.00

.00

.00

.00

.21

.00

.73

.03

.00

42



Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation 0 
(langleys) & Spring 

Creek 2

Cow 
Camp 

Creek

JULY 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

8
11
10
10

11
13
11
11

10
13
9

10

11
16
11
15

11
9
7
8

6
11
13
10

13
15
12
11

10
11
12

19
19
20
16

19
20
20
20

19
19
19
20

21
23
21
21

20
19
17
18

20
21
21
21

22
21
19
18

18
20
20

29
28
29
23

28
27
29
28

27
26
27
28

31
31
30
32

30
29
27
27

31
32
29
31

32
29
28
28

29
30
31

37
42
40
75

50
48
45
32

31
33
35
32

26
23
21
27

29
21
31
29

20
16
16
21

18
22
40
52

58
44
43

682
561
584
404

600
555
637
694

626
599
595
549

745
691
598
584

610
740
709
724

739
668
547
667

657
447
514
515

578
617
549

0.00
.00
.00
.11

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.00
.00
.00
.12

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.00
.00
.00
.26

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.00

.03

.00

43



Table I . Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation ,.,
(langleys) _," , , 6 y J Creek 1

Spring 
Creek 2

Cow 
Camp 

Creek

AUGUST 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

9
7

11
10

6
12
8
8

7
6
8

11

7
10
12
12

12
11
10
10

11
11
7

13

10
9
12
11

10
10
10

17
20
17
16

18
17
15
16

17
19
20
17

18
22
20
18

19
20
20
18

17
19
19
22

21
19
18
18

19
19
18

28
31
27
24

28
25
23
25

27
29
29
23

28
32
30
27

26
30
30
28

25
27
30
31

31
30
25
27

28
29
29

53
44
66
61

37
50
72
49

31
23
21
45

38
18
32
60

45
34
25
36

67
42
23
18

16
26
37
26

21
26
26

507
614
463
710

676
314
484
588

675
633
570
409

588
683
406
555

414
592
630
386

351
623
647
625

590
417
596
591

535
561
482

0.05
.00
.33
.00

.00

.00

.21

.00

.00

.00

.00

.02

.00

.00

.28

.00

.00

.00

.00

.03

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.00

0.04
.05
.32
.00

.00

.00

.20

.00

.00

.00

.00

.02

.00

.00

.30

.00

.00

.00

.00

.03

.00

.00

.00

.00

.00

.03

.00

.00

.00

.00

.00

0.00
.03
.23
.00

.00

.00

.20

.00

.00

.00

.00

.19

.00

.00

.45

.00

.00

.00

.00

.05

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

44



Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989- -Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Air temperature
Minimum Average Maximum 

(degrees Celsius)

10
11
9
7

5
6

10
8

5
12
-1
2

4
1
1
2

5
-2
-4
4

8
3
1
2

4
3
5

-1

-5
-1

18
19
18
17

17
17
19
17

18
17
6
5

8
6
8

12

15
9
7

16

13
9

10
12

14
13
12
4

5
9

29
28
27
27

26
28
29
28

29
22
14
8

14
11
16
23

25
16
20
24

21
16
19
22

22
22
21
10

15
20

Average 
relative 
humidity 
(percent)

SEPTEMBER

24
25
17
18

17
16
16
16

15
30
86
93

78
85
67
47

29
24
31
17

56
69
56
40

28
23
40
48

42
37

Solar
Precipitation 

(inches)
radiation 0 
daasleys) ^

1988

587
524
593
605

593
523
540
574

551
285
95

131

272
233
396
537

542
412
538
528

339
293
505
443

492
360
314
288

485
456

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.10
1.13
.75

.00

.07

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

Spring 
Creek 2

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.07
1.14
.86

.00

.10

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

Cow 
Camp 

Creek

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.04
1.23
.55

.02

.06

.00

.00

.00

.00

.00

.00

.07

.06

.00

.00

.00

.00

.00

.00

.00

.00

45



Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation   

fi i \ Spring (langleys) ^^
Spring 
Creek 2

Cow 
Camp 

Creek

OCTOBER 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

3
4
3
5

5
4
1
1

2
0

-1
0

2
4
2
2

2
6
2

-1

0
0

-1
1

-1
1
0
1

4
1

-1

12
13
13
12

11
11
9
9

7
8
9

11

9
10
9
9

11
12
7
7

9
9
8
8

8
10
8
9

9
8
6

21
23
23
22

20
19
17
19

13
18
20
20

18
19
18
19

21
19
13
16

19
18
18
18

17
20
16
20

17
17
17

35
29
25
36

50
47
52
52

51
39
30
25

49
45
50
40

36
35
58
59

34
27
28
28

29
28
24
19

31
47
30

470
464
408
241

354
435
333
390

255
428
421
311

308
250
398
369

351
315
155
374

379
293
367
351

343
360
338
244

214
316
339

0.00
.00
.00
.00

.00

.00

.00

.00

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

.06

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.00
.00
.00
.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.06

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.07

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-3
3
2
1

-2
-4
-2
-7

-16
-6
-5
-7

-1
-4

-11
-12

-9
-12
-13
-10

-10
-9
-3
-9

-9
-9

-11
-10

-9
-9

7
8
6
3

2
6
3
0

-5
-1
0

-2

2
4

-6
-6

-4
-6
-8
-6

-5
-3
5

-2

-6
-7
-9
-6

-6
-5

17
15
11
7

8
15
10
6

-1
4
5
2

6
11
-3
1

-1
-1
-2
0

1
3

12
10

-1
-5
-5
-2

-4
0

Average 
relative 
humidity 
(percent)

NOVEMBER

29
41
69
56

48
41
36
69

93
85
91
74

81
71
91
83

85
91
85
76

76
72
63
74

84
89
74
74

81
85

Solar
Precipitation 

(inches)
radiation _ 
<^^> &!

1988

258
211
35
150

306
242
305
34

50
120
87

236

138
256
209
139

128
83
122
289

179
216
255
216

212
192
209
95

139
161

0.00
.00
.33
.00

.00

.00

.00

.17

--
.00
.24
.00

.00
_-
 
.60

--
.00
.00
.00

.00

.00

.00
--

__

--
.45
--

__
 

Spring 
Creek 2

0.00
.00
.35
.00

.00

.00

.00

.10

.50

.00

.20

.00

.00

.22

.22

.02

.09

.00

.00

.00

.00

.00

.00

.03

.02

.09

.06

.05

.02

.04

Cow 
Camp 

Creek

0.00
.01
.37
.00

.00

.00

.00
--

--
1.25
--
--

--
.00
.00
.00

.05

.02

.00

.10

.42

.00

.00

.05

.00

.00

.00

.00

.00

.03
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989- -Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-11
-4
-8
-9

-9
-10
-8

-16

-15
-8

-10
-10

-7
-7

-14
-15

-14
-13
-7

-10

-10
-8

-13
-15

-8
-16
-22
-20

-19
-12
-13

-4
-1
-2
-3

-2
-5
-4

-11

-7
-3
-5
-3

-2
-4
-8

-10

-10
-5
-4
-5

-4
-6
-7

-10

-2
-10
-16
-15

-13
-8
-8

0
3
5
3

5
0
1

-5

-2
1

-1
3

4
0

-5
-3

-3
3

-1
1

1
-3
-4
-5

4
-6

-11
-8

-7
-3
0

Average 
relative 
humidity 
(percent)

DECEMBER

75
66
66
66

62
77
82
85

74
78
93
78

82
80
82
86

85
73
93
86

79
68
88
75

82
84
73
64

74
82
77

Solar
Precipitation 

(inches)
radiation 0 
Clangleys) * 

1988

261
259
257
253

252
241
46

233

125
233
67

191

139
92
168
244

263
259
45
123

127
236
117
152

133
191
215
175

238
134
242

0.00
.00
.00
.00

.00

.00

.13

.00

.00

.00

.04

.00

.00

.00
--
--

__
--
--
--

--
 

1.00
--

__

--
--
--

-_
--
--

Spring 
Creek 2

0.00
.00
.00
.00

.00

.00

.15

.00

.00

.00

.04

.00

.00

.00

.23

.03

.00

.00

.09

.16

.00

.08

.09

.08

.10

.07

.04

.00

.00

.02

.00

Cow 
Camp 

Creek

0.00
.02
.00
.19

.13

.08

.02

.00

.00

.16

.00

.06

.00

.12

.06

.00

.00

.00

.20

.24

.00

.19

.00

.18

.02

.05

.18

.08

.00

.00

.00

48



Table I.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation c 
(langleys) g^1 Spring 

Creek 2

Cow 
Camp 

Creek

JANUARY 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

-11
-13
-10
-11

-5
-13
-15
-17

-15
-9

-17
-20

-20
-19
-18
-18

-14
-14
-12
-12

-11
-12
-6

-10

-17
-21
-16
-12

-14
-8
-8

-8
-7
-5
-4

-2
-6

-12
-12

-10
-3

-11
-16

-13
-11
-12
-10

-8
-6
-6
-5

-5
-4
-1
-5

-11
-12
-10
-9

-8
-2
-1

-4
-2
2
2

1
3

-10
-10

-6
1

-5
-10

-7
-5
-5
-3

0
2
2
1

2
4
5
2

-6
-4
-2
-4

-3
4
6

91
84
72
76

93
83
78
68

83
77
82
76

61
74
78
64

68
68
76
71

68
65
64
94

80
65
68
83

83
73
71

49
91

265
131

81
106
173
199

103
134
165
303

274
211
262
239

245
279
280
288

290
289
232
150

150
315
268
194

287
304
309

     

  

0.00
.00

--
 
 
--

_-
--
 
.00

.00

.00

.13

.00

.00

.00

.00

.00

.00

.00

.00

.00

--
--
.00
.00

.00

.00

.00

0.07
.03
.00
.00

.06

.09

.12

.00

.04

.02

.13

.00

.00

.00

.15

.00

.00

.00

.00

.00

.00

.00

.00

.00

.17

.02

.00

.00

.00

.00

.00

0.03
.00
.00
.10

.02

.00

.00

.08

.00

.37

.08

.00

.03

.02

.28

.03

.00

.18

.00

.00

.00

.13

.05

.00

.00

.00

.00

.00

.00

.00

.00
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Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-1
-17
-20
-28

-34
-36
-31
-26

-19
-5
-9

-12

-16
-11
-15
-17

-12
-7

-10
-6

-10
-11
-6
-8

2
-3

-10
-6

5
-8

-18
-24

-28
-29
-24
-20

-8
-2
-4
-7

-10
-10
-10
-7

-4
-2
-4
-5

-6
-5
-1
1

4
1

-5
-3

8
5

-16
-19

-17
-18
-14
-10

-2
3
0
-4

-4
-7
-4
1

5
2
1

-3

1
3
8
7

11
4

-2
3

Average 
relative 
humidity 
(percent)

FEBRUARY

48
83
85
80

76
75
79
80

83
94
97
96

93
93
82
71

73
87
97
96

86
73
71
73

70
84
70
62

Solar
Precipitation 

(inches)
radiation 0 0 

fi i \ Spring Spring (langleys) ^^ £^*2

1989

288
180
35
39

186
219
262
299

199
165
169
221

280
85
138
448

366
227
273
240

176
376
407
420

369
90

312
446

0.00 0.00
.07
.58
.35

.00

.00

.00

.00

.00

.12

.28

.11

.03

.22

.02

.00

.00

.08

.27

.12

.05

.00

.00

.00

.00

.10

.00

.00

Cow 
Camp 

Creek

0.00
.11
.57
.50

.00

.00

.00

.00

.00

.09

.27

.18

.04

.23

.04

.00

.00
 
 
--

__
.00
.00
.00

.00

.17

.00

.00
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, OctoJber 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar 
radiation 
(langleys)

Precipitation 
(inches)

Spring 
Creek 1

Spring 
Creek 2

Cow 
Camp 

Creek

MARCH 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

mm mm

--
-16
-22

-20
-8
-3
2

3
4
1
2

-4
-8

-10
-3

-5
-6
-6
-7

-7
-5
-2
1

1
3
0

-4

-6
-6
-7

mm mm

--
-8

-17

-10
-2
2
6

8
9
7
7

5
-4
-2
6

0
3
1

-3

-1
4
5
7

9
8
4
6

-1
-2
2

mm mm

 
0

-11

-2
4
6

11

16
17
17
15

14
1
5
15

11
11
12
2

7
11
9
14

16
14
8

15

4
3

12

mm mm

--
93
79

63
70
79
79

64
50
57
58

61
65
59
44

51
47
94
84

65
70
71
54

36
52
73
58

93
77
64

mm  

--
213
545

482
303
190
384

471
459
383
386

394
378
364
418

558
434
179
572

528
387
309
528

551
359
277
507

213
500
353

0.00
.16
.36
.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.03

.00

.15

.07

.00

.02

.00

.00

.00

.00

.00

.03

.18

.05

.09

0.00
.18
.25
.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.03

.00

.15

.03

.00

.01

.00

.00

.00

.00

.00

.03

.12

.02

.09

0.00
.16
.49
.01

.00

.00

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.09

.00

.23

.14

.00

.01

.00

.00

.00

.00

.00

.02

.35

.13

.14
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 --Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar 
radiation 
(langleys)

Precipitation 
(inches)

Spring Spring 
Creek 1 Creek 2

Cow 
Camp 
Creek

APRIL 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

-5
-5
-5
-4

-1
1
2
3

-7
-11
-1
-3

-4
1
2
4

5
3
3
8

6
8
7
7

4
0
-3
-3

-5
-4

0
3

-2
0

6
9

11
10

0
0
4
5

6
9

11
10

13
11
14
16

16
17
16
14

13
8
2
2

1
2

6
11
4
5

14
18
20
16

6
9
12
14

16
19
20
17

21
21
23
24

23
23
23
21

21
14
9
9

7
10

88
75
84
59

55
42
38
37

51
34
53
31

32
31
38
64

44
40
33
27

21
18
17
17

21
32
56
70

64
58

292
227
300
453

280
574
395
351

653
626
427
657

642
620
406
375

456
631
468
449

337
557
670
624

643
476
353
402

397
526

0.10 0.06
.11 .08
.04 .02
.00 .00

.00

.00

.00

.00

.00

.00

.02

.00

.00

.00

.02

.07

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.11
.02
.16
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.06

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

52



Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation  
(langleys) ^ing 

& j Creek 1
Spring 
Creek 2

Cow 
Camp 

Creek

MAY 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

-3
3
2
0

0
4
6
6

4
9
5

-1

-1
1
2
1

2
2
1

-1

6
4
9
3

1
-2
0
9

11
3
1

7
8
7
8

10
13
16
14

15
14
13
3

7
4
6
6

9
14
8

11

14
16
18
9

7
8

14
19

19
13
9

16
15
14
15

20
23
24
23

25
22
22
9

14
11
13
12

17
23
16
22

21
26
25
17

14
17
25
26

25
21
16

46
74
63
52

44
31
30
54

51
51
43
88

64
85
82
85

69
43
36
32

31
29
18
32

40
35
26
16

17
36
60

577
417
386
443

717
710
511
528

544
443
545
320

567
217
394
396

679
741
735
753

491
735
579
692

700
770
743
770

758
614
725

   

--
--
--

__
--
--
--

__
__
--
--

__
0.49
.05
.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.04
.23
.23
.00

.00

.00

.00

.00

.00

.03

.00

.11

.00

.47

.02

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.04
.27
.20
.00

.00

.00

.00

.00

.00

.02

.00

.12

.00

.59

.03

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 1. Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989--Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation   

fi ^ \ Spring (langleys) ^^ Spring 
Creek 2

Cow 
Camp 

Creek

JUNE 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

2
2
4
2

3
6
3
7

5
6
7
6

6
6
6
9

3
6
12
10

1
-1
6
4

3
5
5

11

10
9

11
13
12
10

13
11
14
13

13
13
15
12

13
15
18
20

14
19
23
22

8
10
12
13

14
15
18
19

19
21

21
23
19
21

22
18
23
21

21
20
23
19

21
23
29
29

23
30
33
28

15
19
17
21

25
24
28
27

27
30

40
30
45
69

60
60
54
62

65
67
61
64

58
39
34
35

57
38
25
19

33
40
45
57

57
53
34
33

38
27

741
748
350
501

704
358
756
348

535
363
682
504

630
758
754
726

785
758
711
625

561
703
421
749

629
762
729
625

613
758

0.00
.00
.00
.15

.00

.00

.00

.09

.00

.10

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

0.00
.00
.00
.14

.00

.00

.00

.15

.00

.10

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

0.00
.00
.00
.09

.00

.00

.00

.38

.00

.14

.00

.00

.00

.00

.00

.10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

54



Table 1. Air-temperature t relative-humidity, solar-radiation/ 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation   
(laagleys) ^

Spring 
Creek 2

Cow 
Camp 

Creek

JULY 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

9
8
7

12

11
10
13
12

17
11
11
11

10
9

11
12

10
8

12
14

15
14
13
9

12
12
14
11

11
10
11

20
20
21
24

23
23
25
24

25
20
18
16

18
18
21
21

19
18
22
23

24
20
17
16

18
19
19
19

16
18
21

29
31
32
34

34
35
35
33

35
30
28
21

26
27
29
30

29
28
31
32

33
29
25
25

27
28
27
26

24
27
30

21
19
21
16

16
20
20
21

19
49
66
82

68
52
34
27

28
36
29
29

28
52
80
76

60
52
58
68

79
65
51

781
775
771
766

755
749
646
536

692
561
417
200

639
699
667
674

744
728
718
693

679
469
453
557

566
635
523
386

503
603
704

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.09

.04

.57

.03

.00

.00

.00

.00

.00

.00

.00

.00

.29

.40

.00

.00

.00

.00

.20

.00

.00

.00

0.00
.00
.00
.00

.00

.00

.00

.00

.00

.10

.05

.58

.03

.00

.00

.00

.00

.00

.00

.00

.00

.28

.42

.00

.00

.00

.00

.10

.00

.00

.00

0.00
.00
 
--

--
 
--
--

--
 
 
--

--
--
--
--

.00

.00

.00

.00

.00

.25

.42

.00

.00

.00

.00

.19

.00

.00

.00

55



Table 1.--Air-temperature, relative-humidityt solar-radiation, 
and precipitation data, October 1987-December 1989- -Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation _, 
Uangleys) ^

Spring 
Creek 2

Cow 
Camp 

Creek

AUGUST 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

13
12
11
11

9
10
10
11

14
11
11
10

7
11
8

10

13
11
7
6

6
7
8
7

2
4
7
6

7
11
9

18
17
19
19

19
19
19
21

19
18
16
14

16
17
17
18

18
17
13
13

14
16
18
18

13
16
18
17

18
20
18

25
25
28
26

28
27
28
30

27
28
23
19

25
25
27
28

25
24
21
21

24
26
28
26

23
26
28
28

29
29
27

70
77
51
50

43
39
39
32

45
58
71
91

68
52
54
49

47
49
70
72

62
47
36
26

45
29
24
25

19
19
26

340
431
647 .
513

655
650
669
587

425
565
318
309

640
492
621
576

387
621
360
391

566
622
616
624

580
621
597
628

625
419
617

0.29
.05
.00
.05

.00

.00

.00

.00

.00

.00

.07

.35

.00

.00

.00

.00

.00

.00

.15

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.30
.04
.00
.05

.00

.00

.00

.00

.00

.00

.05

.43

.00

.00

.00

.00

.00

.00

.15

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

0.40
.00
.00
.00

.00

.00

.00

.00

.00

.00

.20

.15

.00

.00

.00

.00

.00

.00

.32

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Air temperature
Minimum Average Maximum 

(degrees Celsius)

6
6
6
4

6
11
15
5

4
5

-2
2

0
-1
3
4

8
8
3
6

2
1
7
5

2
5
8
7

9
8

18
19
18
16

17
20
21
11

9
10
5
5

5
10
13
14

17
15
14
11

7
11
14
13

14
15
15
16

17
17

29
28
28
28

26
28
29
20

19
17
14
7

13
21
24
25

26
25
25
19

14
21
24
23

25
26
24
26

27
26

Average 
relative 
humidity 
(percent)

SEPTEMBER

19
18
20
20

25
23
19
70

76
71
86
95

78
52
35
28

27
50
56
70

84
55
43
43

31
30
46
41

30
23

Solar
Precipitation 

(inches)
radiation   
(langleys) ^pring 

& 3 Creek 1

1989

592
606
583
562

464
553
550
177

511
532
297
81

475
565
556
530

430
510
448
419

378
530
492
517

507
395
343
475

445
481

0.00
.00
.00
.00

.00

.00

.00

.23

.02

.00

.02

.52

.00

.00

.00

.00

.00

.00

.00

.38

.02

.00

.00

.00

.00

.00

.00

.00

.00

.00

Spring 
Creek 2

0.00
.00
.00
.00

.00

.00

.00

.22

.02

.00

.03

.54

.00

.00

.00

.00

.00

.00

.00

.41

.03

.00

.00

.00

.00

.00

.00

.00

.00

.00

Cow 
Camp 

Creek

0.00
.00
.00
.00

.00

.00

.05

.26

.03

.00

.15

.40

.00

.00

.00

.00

.00

.00

.13

.29

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Table 1. Air-temperature/ relative-humidity, solar-radiation, 
and precipitation data, October 1987-December 1989 Continued

Day 
of 

month

Air temperature
Minimum Average Maximum 

(degrees Celsius)

Average 
relative 
humidity 
(percent)

Solar
Precipitation 

(inches)
radiation 0 
(langleys) ^ Spring 

Creek 2

Cow 
Camp 

Creek

OCTOBER 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

1
2
6
2

-4
-3
1
0

2
1
4
2

2
7
4

-6

-6
-6
-4
-4

3
2
1
0

3
-7
-8

-10

-10
-7
-6

11
14
16
9

4
7
8
8

10
11
12
12

13
14
8
0

0
1
4
8

10
7
8

10

12
1
1

-3

-5
-2
-2

18
23
23
15

14
19
17
18

20
23
23
24

24
25
16
5

9
11
16
19

17
15
18
21

20
11
12
5

-2
5
6

41
27
22
48

55
38
35
33

29
30
21
20

18
17
69
94

80
55
31
26

36
74
56
37

22
83
75
82

87
68
72

487
457
450
340

466
426
448
446

437
436
432
428

415
345
111
88

317
410
413
354

198
232
320
373

193
107
356
192

147
321
216

0.00
.00
.00
.10

.00

.00

.00

.00

.00

.00

.00
--

__
 
 
--

--
--
 
--

-_
 
 
--

_-
--
 
--

--
--
 

0.00
.00
.00
.10

.00

.00

.00

.00

.00

.00

.00
--

_-
 
--
--

--
 
 
--

--
--
 
--

--
--
--
--

--
--
--

0.00
.00
.00
.07

.00

.00

.00

.00

.00

.00

.00
--

--
--
--
--

--
--
 
--

--
 
 
--

--
--
 
   

--
--
--
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Table 1.--Air-temperature, relative-humidity, solar-radiation, 
and precipitation data, October 1987-DecemJber 1989--Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-10
-11
-9
-1

0
-7
-8
-8

-6
2

-2
-2

-1
-9
-9
-8

-4
-7
-4
-2

-2
-7
-6
-5

-6
-6
-9

-17

-16
-15

-8
-4
-1
4

5
-1
-2
0

1
6
6
7

7
-1
-5
-2

0
0
4
6

4
0
1
4

-4
1

-7
-10

-9
-9

-3
5
6
8

12
10
3
6

10
14
17
18

15
10
1
3

6
9
14
19

14
10
11
9

5
8

-4
-4

0
0

Average 
relative 
humidity 
(percent)

NOVEMBER

89
63
57
53

54
89
76
52

86
73
64
45

39
61
61
52

57
58
50
47

47
59
44
47

96
81
93
78

68
85

Solar 
radiation 
(langleys)

1989

118
348
227
134

283
254
141
251

197
235
303
300

296
93

277
127

273
249
231
276

264
269
176
68

154
112
195
277

267
285

Precipitation 
(inches)

o r, Cow Spring Spring
Creek 1 Creek 2 pLam£ Creek

_ .        

__
__
--

__
 
 

--

__ __ --
__
 
__

__ __ --
__
__
__

__ __
 
 
__

__ __ --
 
__
__

__ __ -_
 
 

--

__
__
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Table 1.--Air-temperature, relative-humidity, solar-radiation f 
and precipitation data, OctoJber 1987-December 1989- -Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Air temperature
Minimum Average Maximum 

(degrees Celsius)

-13
-14
-10
-10

-4
-5

-10
-12

-5
-15
-18
-16

-15
-7
-8

-12

-14
-18
-18
-11

-12
-20
-11
-10

-13
-13
-10
-11

-8
-14
-12

-8
-7
-3
-2

1
-2
-5
-5

-1
-8

-14
-10

-9
-4
-5
-9

-10
-13
-11
-7

-6
-11
-5
-6

-7
-6
-4
-5

-5
-8
-8

0
1
5
5

6
2

-1
3

5
-5
-9
-5

-4
0

-3
-6

-7
-8
-6
1

1
-5
1
1

1
1
3
0

-2
-5
-4

Average 
relative 
humidity 
(percent)

DECEMBER

84
72
59
60

75
91
87
68

70
94
87
72

92
85
98
96

95
92
87
74

78
91
80
84

75
63
61
67

93
94
87

Solar 
radiation 
(langleys)

1989

311
270
255
190

112
159
76

226

127
203
86
136

66
45
88
47

23
38
40
54

128
64

241
241

249
243
214
175

141
72

100

Precipitation 
(inches)

o o COWSpring Spring
Creek 1 Creek 2 pLamf Creek

_ _ _      
 
__
__

__
 
 
__

__
__
 
--

__
 
 
__

__ __ --
__
 
--

__
__
 
--

_-
__
 
__

__
 
          

60



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989

[--, no data]

Day of
month

Average
windspeed
(miles per

hour)

Wind-vector
magnitude
(miles per

hour)

Wind-vector
direction

(degrees from
north)

Standard deviation
of wind-vector

direction
(degrees)

OCTOBER 1987

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

22
23
24

25
26
27
28

29 4.25 2.51 87 52
30 3.28 1.91 95 52
31 4.74 2.84 88 51
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Table 2. Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

5.46
3.58
3.28
4.36

5.90
5.03
4.03
4.14

5.17
5.76
4.91
4.31

5.09
3.88
5.83
4.72

6.35
8.36
7.07
8.71

5.64
4.48
4.33
4.38

6.44
4.92
3.92
7.35

4.81
4.71

Wind-vector 
magnitude 
(miles per 

hour)

NOVEMBER

3.19
1.33
.43

2.30

3.43
.36

3.25
2.81

2.68
1.58
2.10
2.10

1.65
1.98
3.92
3.61

4.14
7.48
5.36
6.98

2.18
2.67
.62

1.65

4.38
2.91
.61

6.18

2.62
2.57

Wind-vector 
direction 

(degrees from 
north)

1987

98
264
52
97

85
296
273
88

89
78

109
79

122
268
274
97

277
86

101
87

97
104
140
107

92
89
120
95

105
99

Standard deviation 
of wind-vector 

direction 
(degrees)

52
64
76
56

52
78
35
46

56
69
61
58

67
57
46
39

48
26
40
36

63
51
75
64

46
52
74
32

55
55
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Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

4.98
4.78
4.77
5.12

3.17
4.66
7.57
5.39

6.07
8.98
12.22
5.48

10.82
5.05
5.85
6.60

3.56
3.24
4.47
5.60

6.51
5.05
5.91
--

__
3.62
4.40
6.58

8.83
7.08
4.97

Wind-vector 
magnitude 
(miles per 

hour)

DECEMBER

3.28
3.72
3.97
3.00

1.84
3.37
2.40
.47

3.70
4.09
11.54
1.51

10.54
1.25
4.78
4.61

1.46
.16

3.27
4.56

.46
3.52
1.25
--

__
2.37
.88

5.31

6.72
4.11
3.47

Wind-vector 
direction 

(degrees from 
north)

1987

105
99
102
110

101
97

240
57

86
254
272
259

80
267
103
92

98
93

276
103

217
91
65
--

__
98

294
78

80
263
271

Standard deviation 
of wind-vector 

direction 
(degrees)

47
38
33
52

52
43
67
77

51
60
19
69

13
70
35
44

62
79
42
35

78
45
72
--

__
48
72
36

40
52
45

63



Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

I
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

--
5.30
6.41

6.00
4.22
4.19
3.09

3.20
4.96
9.78
8.29

8.53
6.53
8.97
8.42

7.54
9.11
5.48
8.32

3.87
9.15
11.00
4.81

6.59
8.08
6.91
7.90

5.31
5.89
3.57

Wind-vector 
magnitude 
(miles per 

hour)

JANUARY

_ _
--

3.86
4.06

4.83
2.00
3.22
1.39

.54
2.95
3.99
4.85

6.24
4.79
1.60
2.07

5.17
6.74
3.57
6.43

1.40
7.53
8.03
1.79

4.47
6.78
4.62
5.98

1.67
4.81
.80

Wind-vector 
direction 

(degrees from 
north)

1988

M -M

--

102
96

113
285
79

306

320
81

254
280

81
104
228
80

90
83
79

105

63
106
291
329

115
126
108
91

121
296
336

Standard deviation 
of wind-vector 
direction 
(degrees)

 
42
49

36
59
39
60

74
51
62
52

42
42
73
70

45
41
48
39

65
34
42
64

46
32
47
40

67
35
71

64



Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

Average 
windspeed 
(miles per 

hour)

3.75
2.03
4.60
6.47

7.78
7.37
6.02
4.55

6.79
11.31
3.45
7.30

11.13
7.90
4.61
5.06

7.17
8.11
5.03
4.69

5.53
6.75
5.61
6.24

6.92
6.36
4.30
6.08

Wind-vector 
magnitude 
(miles per 

hour)

FEBRUARY

1.16
.54

3.09
4.77

6.07
4.54
4.24
2.31

2.07
10.38
1.47
5.70

4.99
4.94
1.20
2.26

6.05
5.63
2.57
2.62

4.10
1.62
4.07
3.39

4.73
3.73
2.44
5.28

Wind-vector 
direction 

(degrees from 
north)

1988

87
53

105
124

131
94

115
109

188
289
124
105

296
304
87

288

102
83
121
109

93
273
123
104

97
98

119
131

Standard deviation 
of wind-vector 

direction 
(degrees)

67
69
46
42

38
50
44
57

68
23
61
38

60
50
70
60

32
45
57
54

41
71
43
55

46
52
53
29

29 5.17 1.58 110 67
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Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

7.04
3.38
4.34
7.95

6.48
6.94
10.07
6.33

9.36
5.30
7.45
4.36

6.59
7.26
11.47
8.44

4.27
6.62
6.38
6.68

5.56
4.94
7.30
10.03

9.42
6.63
10.65
5.38

5.39
8.35
12.49

Wind-vector 
magnitude 
(miles per 

hour)

MARCH

5.06
.82

1.79
5.21

4.49
1.54
8.80
4.10

7.36
1.86
6.43
1.12

.48
5.52
10.31
1.68

1.17
3.46
4.20
4.81

4.15
2.18
1.40
9.20

7.74
5.35
5.54
3.57

.64
7.91
12.00

Wind-vector 
direction 

(degrees from 
north)

1988

100
274
270
282

113
165
285
108

91
310
284
275

235
116
94
40

289
115
102
123

129
275
264
286

280
121
249
280

177
95
95

Standard deviation 
of wind-vector 

direction 
(degrees)

43
71
62
48

45
71
29
48

37
65
30
70

78
40
26
73

69
56
47
43

41
61
73
23

34
36
56
47

76
19
16

66



Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

4.69
6.35
7.24
6.46

6.02
8.55
6.88
8.69

6.06
8.04
8.86
6.79

8.87
11.01
5.58
12.80

7.32
5.60
5.31
6.93

5.53
6.80
5.68
4.94

7.73
5.00
6.18
7.31

6.98
7.85

Wind-vector 
magnitude 
(miles per 

hour)

APRIL

1.31
2.79
3.39
2.81

3.18
7.32
4.09
6.16

2.53
4.31
7.43
5.36

7.33
10.32
2.88

12.39

4.94
.97

3.26
2.32

1.52
5.33
3.33
2.18

4.13
.36

1.10
4.48

.24
4.10

Wind-vector 
direction 

(degrees from 
north)

1988

250
139
199
252

277
107
132
279

282
103
103
108

99
98

108
93

92
110
274
176

114
274
266
270

285
300
292
89

298
131

Standard deviation 
of wind-vector 

direction 
(degrees)

69
61
59
61

56
31
52
44

62
55
33
37

34
20
56
14

46
74
50
66

69
38
52
60

55
78
73
50

80
56

67



Table 2. Windspeed and wind-vector data. 
October 1987-December 19S9--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

8.52
9.02
5.29
10.12

10.26
10.71
13.36
6.17

6.59
6.06
8.49
5.31

8.28
8.24
6.23
8.21

6.49
6.38
5.62
4.55

6.19
5.87
5.95
6.10

7.01
7.38
9.48
5.68

8.65
7.04
6.36

Wind-vector 
magnitude 
(miles per 

hour)

MAY

4.76
7.75
2.10
6.77

6.21
6.49
11.87
4.70

1.97
.47

4.42
.36

.88
5.46
.30

2.80

1.30
.50

4.61
.50

2.39
1.18
1.13
.45

3.65
4.19
4.44
2.50

5.19
2.10
2.64

Wind-vector 
direction 

(degrees from 
north)

1988

272
282
92
103

115
243
272
284

276
275
96
7

188
286
150
101

152
314
282

7

86
107
104
169

100
104
99
99

104
281
287

Standard deviation 
of wind-vector 

direction 
(degrees)

54
30
63
47

51
51
27
40

68
78
56
78

77
47
79
66

72
78
34
76

63
72
73
78

56
53
59
61

51
68
62

68



Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

4.97
4.40
8.42
6.10

9.80
7.24
5.22
5.69

9.02
11.56
7.90
8.98

6.42
4.41
7.56
6.13

8.53
4.48
6.30
6.83

7.36
8.71
5.26
6.71

10.96
7.29
6.65
4.27

4.73
4.82

Wind-vector 
magnitude 
(miles per 

hour)

JUNE

3.35
.78

5.30
1.95

7.81
3.05
1.69
.68

3.46
4.52
6.22
7.03

3.58
1.17
3.26
1.53

5.71
1.68
4.11
4.11

4.49
7.05
2.73
4.06

10.43
5.58
3.96
1.23

1.22
1.64

Wind-vector 
direction 

(degrees from 
north)

1988

284
287
93
89

100
104
138
238

100
118
100
98

93
68
76
91

101
139
103
105

94
94
92
91

94
100
106
162

101
125

Standard deviation 
of wind-vector 

direction 
(degrees)

46
73
49
67

37
62
67
76

64
63
37
38

54
69
61
70

47
64
48
51

51
35
56
51

18
39
51
68

70
66

69



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989- -Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

4.46
6.73
7.07
4.75

9.04
5.80
5.50
6.01

6.16
10.37
7.25
6.14

5.88
8.21
7.23
7.65

6.30
5.79
5.59
5.76

5.42
5.87
5.50
4.93

5.69
6.96
5.57
5.72

6.61
6.18
6.10

Wind-vector 
magnitude 
(miles per 

hour)

JULY

2.73
4.65
4.46
1.96

7.35
3.40
1.45
.33

2.32
8.94
2.82
2.25

3.45
3.11
4.94
5.66

1.28
.38
.49

2.10

1.13
1.89
1.80
2.39

2.10
3.95
3.14
3.75

4.78
4.50
2.76

Wind-vector 
direction 

(degrees from 
north)

1988

85
108
93
99

99
110
155
241

89
96

117
210

107
131
107
102

213
109
275
102

216
133
129
122

113
106
93
72

28
25
97

Standard deviation 
of wind-vector 

direction 
(degrees)

50
45
49
62

35
52
70
79

64
30
63
64

52
64
46
41

72
78
77
65

72
67
66
58

64
53
54
47

43
42
60

70



Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

I
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

5.84
5.48
4.40
4.29

4.61
5.42
5.33
6.57

5.73
5.49
4.96
6.05

5.67
6.81
5.80
6.18

7.09
6.16
5.45
5.30

5.39
5.52
5.27
7.97

5.95
5.53
6.14
6.91

6.85
5.66
4.85

Wind-vector 
magnitude 
(miles per 

hour)

AUGUST

1.01
1.78
1.99
.17

.62

.79
3.79
3.43

.86

.81
1.21
2.85

2.65
1.93
1.04
4.55

5.25
4.72
1.81
.41

2.94
.45

1.93
2.91

1.75
1.27
.64

1.80

3.28
.51

1.00

Wind-vector 
direction 

(degrees from 
north)

1988

153
78

305
136

150
183
89
46

59
224
101
103

154
206
90

101

54
38
93
184

89
271
133
95

128
255
302
73

96
226
108

Standard deviation 
of wind-vector 

direction 
(degrees)

74
67
60
79

75
75
44
56

75
75
70
59

59
69
73
42

41
39
66
78

55
78
64
65

68
71
77
70

58
77
72

71



Table 2. Windspeed and wind-vector data, 
October 1987-December 2989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

8.04
7.19
6.64
6.59

7.29
5.91
7.87
6.36

6.15
5.68
4.56
4.65

7.84
3.74
4.78
4.64

7.96
9.60
5.59
7.28

6.68
5.92
5.14
5.26

6.73
4.30
5.85
7.16

5.00
5.84

Wind-vector 
magnitude 
(miles per 

hour)

SEPTEMBER

4.53
6.11
5.48
5.39

4.44
1.40
1.98
1.26

1.16
1.66
.28

3.01

5.29
3.48
1.26
2.84

3.04
5.04
3.53
4.41

3.31
4.62
2.97
2.82

.50

.84
1.58
4.57

1.25
.49

Wind-vector 
direction 

(degrees from 
north)

1988

97
89
81
79

89
201
256
111

142
136
136
74

76
48

340
53

31
263
97
82

53
15
47
60

195
92

260
279

126
229

Standard deviation 
of wind-vector 

direction 
(degrees)

54
32
34
35

51
71
70
73

73
68
78
48

46
22
69
50

64
56
49
51

58
38
53
55

78
73
69
49

70
78

72



Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989- -Continued

Day of 
month

I
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

5.56
5.11
5.26
6.01

6.62
4.72
4.73
4.85

5.85
6.51
4.52
4.71

4.99
4.51
6.61
6.82

7.16
5.47
5.26
5.61

6.30
6.81
5.84
6.47

6.74
7.47
6.39
6.37

5.73
5.65
5.44

Wind-vector 
magnitude 
(miles per 

hour)

OCTOBER

2.75
.22
.35

2.16

4.60
2.45
2.02
2.44

3.89
4.65
2.68
1.91

2.51
1.94
2.49
.79

3.10
1.42
3.40
2.53

4.20
2.57
1.89
2.32

2.53
.28
.28

1.60

3.50
1.63
3.84

Wind-vector 
direction 

(degrees from 
north)

1988

114
104
98
107

104
67
77
69

99
73
68
56

49
91
44

257

278
285
112
117

86
49
70
92

109
104
282
182

104
37
91

Standard deviation 
of wind-vector 

direction 
(degrees)

58
79
78
65

45
56
61
57

47
43
52
62

57
61
64
76

61
70
48
60

47
64
67
65

64
79
79
70

51
68
44

73



Table 2.--F/indspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

5.11
5.26
7.70
12.05

6.21
6.46
5.50
4.76

5.84
6.35
9.79
5.14

5.34
6.89
6.40
5.06

5.42
3.97
3.62
5.19

4.92
5.73
5.75
9.13

3.45
7.49
9.20
8.23

8.08
5.01

Wind-vector 
magnitude 
(miles per 

hour)

NOVEMBER

1.50
.19

5.47
11.04

2.71
2.83
1.02
1.17

1.90
3.99
 
 

__
-_
 
--

__
 
 
--

__
 
 
--

--
--
 
--

__
--

Wind-vector 
direction 

(degrees from 
north)

1988

48
153
288
287

290
335
292
123

285
121
 
--

-_
--
 
--

--
 

--

--
 
--
--

--
--
 
--

--
 

Standard deviation 
of wind-vector 

direction 
(degrees)

68
80
44
23

61
61
73
70

67
49
 
--

--
 
 
--

--
--
--
--

--
 
--
--

 
 
 
--

--
--

74



Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

8.88
11.44
5.77
6.07

7.04
6.08
6.80
3.94

7.17
3.63
4.14
5.87

5.39
5.57
9.45
4.20

3.07
4.26
4.37
5.49

9.42
8.53
7.63
8.57

10.07
8.49
6.79
7.47

4.85
6.31
6.13

Wind-vector Wind-vector Standard deviation 
magnitude direction of wind-vector 
(miles per (degrees from direction 

hour) north) (degrees)

DECEMBER 1988

_     _    
 
__
--

_-
__
 
-- -- --

__ __ __
 
 
--

__
 
__
--

__ __ _-
 -
 
-- -- --

__ -_ --
 
_-
-_ -_

__ --
 
 
-- -- --

__
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Table 2. --Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

2.81
3.63
5.95
7.49

4.31
8.04
6.26
7.80

5.50
6.36
7.70
8.87

8.31
4.91
5.82
6.03

5.91
7.30
6.22
6.51

6.90
5.48
4.76
4.36

3.98
8.53
4.34
3.36

7.06
5.98
5.20

Wind-vector Wind-vector Standard deviation 
magnitude direction of wind-vector 
(miles per (degrees from direction 

hour) north) (degrees)

JANUARY 1989

_ _ _ _ _ _
__
 
--

__
__
__

--

__
__
 

--

__
__
 
--

__
 
__
--

__ __ __
.-
 

--

--
--
 
--

__
__
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Table 2. Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

Average 
windspeed 
(miles per 

hour)

10.26
6.82
3.36
4.96

4.68
4.08
4.09
3.48

6.07
3.54
2.94
4.79

4.32
2.83
5.19
7.14

4.75
6.06
3.08
13.11

3.49
8.28
4.91
5.63

4.74
5.88
4.71
4.73

Wind-vector 
magnitude 
(miles per 

hour)

FEBRUARY

7.72
4.97
1.46
3.69

1.09
2.71
2.37
.90

3.46
1.94
.79

1.79

1.21
.40

3.93
4.94

3.10
4.23
.62

12.65

.63
6.98
3.45
3.46

3.56
3.07
2.35
2.05

Wind-vector 
direction 

(degrees from 
north)

1989

237
267
318
296

34
88
94
54

100
91
4

300

89
256
103
94

97
90

305
284

37
99
100
93

108
295
286
112

Standard deviation 
of wind-vector 

direction 
(degrees)

40
42
61
41

71
47
53
70

53
54
69
64

69
75
40
45

48
45
72
15

73
32
44
50

40
56
57
61

77



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

__
6.15
4.64

6.98
8.10
8.86
6.14

5.92
7.34
4.73
5.77

8.81
11.40
3.96
5.65

11.09
6.31
4.57
5.53

6.23
6.48
7.90
5.38

6.80
7.08
5.14
5.98

5.84
7.47
7.04

Wind-vector 
magnitude 
(miles per 

hour)

MARCH

_ _
 

3.86
2.34

4.71
6.74
7.71
4.45

4.24
5.34
2.68
3.85

3.96
10.54
1.44
1.82

8.50
2.51
.16

1.62

4.55
3.15
3.80
3.01

3.11
2.05
2.04
.58

4.35
4.22
.72

Wind-vector 
direction 

(degrees from 
north)

1989

_ _
 

292
59

88
93
87
98

124
131
107
115

255
281
275
171

274
121
205
280

103
102
85
113

128
95

261
162

270
278
164

Standard deviation 
of wind-vector 
direction 
(degrees)

 
49
57

46
33
29
43

43
42
53
47

60
22
65
67

39
63
80
68

42
58
58
54

60
68
63
77

41
53
77

78



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

3.83
8.79
9.32
11.85

5.64
9.61
8.90
10.79

9.18
6.28
6.38
5.81

5.71
7.33
7.56
7.06

8.73
7.86
6.42
6.48

7.33
8.85
8.21
7.49

6.94
8.06
5.87
5.84

5.73
6.43

Wind-vector 
magnitude 
(miles per 

hour)

APRIL

1.95
7.44
8.55
10.67

3.70
6.23
6.00
9.83

7.04
3.45
1.34
4.02

.07
1.52
2.13
3.18

4.77
2.62
2.13
3.79

2.62
3.82
5.16
4.93

2.02
1.73
3.78
.68

3.04
3.07

Wind-vector 
direction 

(degrees from 
north)

1989

98
267
277
281

282
280
281
281

280
87

101
93

113
149
234
281

273
281
122
96

159
159
121
121

139
235
271
224

280
271

Standard deviation 
of wind-vector 

direction 
(degrees)

57
32
23
26

48
48
46
24

39
54
72
45

81
72
69
60

55
66
66
52

65
61
49
47

68
72
48
76

56
59

79



Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

7.65
7.19
7.84
8.85

6.69
6.38
7.27
8.14

8.70
11.39
8.84
4.94

7.31
9.93
7.89
5.08

4.83
6.23
8.12
5.45

6.49
6.37
8.18
8.75

6.93
5.48
7.10
8.40

7.44
7.24
7.01

Wind-vector 
magnitude 
(miles per 

hour)

MAY

3.63
1.65
4.48
7.20

1.70
.27
.51

1.37

5.34
9.67
5.60
2.23

2.88
7.90
4.92
.94

1.44
2.14
5.60
.06

1.02
.84

3.81
7.71

3.20
.80

1.45
3.98

2.69
3.36
3.15

Wind-vector 
direction 

(degrees from 
north)

1989

275
96

272
282

289
277
165
78

82
92
89

269

89
86
84
103

277
252
275
309

183
168
231
279

279
70

199
170

186
243
274

Standard deviation 
of wind-vector 

direction 
(degrees)

59
71
53
35

70
79
78
74

50
31
49
60

63
37
50
73

68
66
45
81

74
75
59
28

59
75
72
59

65
59
60

80



Table 2.--Windspeed and wind-vector data. 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

5.69
6.64
6.79
6.46

6.33
6.66
5.73
9.07

8.06
6.87
6.14
5.56

4.58
6.37
5.77
8.55

6.25
6.28
7.40
9.46

7.45
5.56
6.62
6.61

6.44
6.04
6.21
7.13

7.14
8.06

Wind-vector 
magnitude 
(miles per 

hour)

JUNE

0.76
1.56
2.35
2.47

1.82
1.25
2.39
7.01

5.09
4.00
.29

2.64

1.46
.92

1.24
4.41

.58
1.48
1.22
6.26

3.79
1.68
1.82
1.74

1.91
1.20
.51

1.34

5.60
2.08

Wind-vector 
direction 

(degrees from 
north)

1989

308
119
83
89

98
81
90
88

86
82
3

83

275
247
111
248

347
109
167
239

281
75
73

283

262
286
192
212

89
108

Standard deviation 
of wind-vector 

direction 
(degrees)

75
71
65
64

68
73
62
39

49
52
79
59

67
75
72
56

77
71
74
47

57
68
69
70

68
72
78
73

38
70

81



Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989- -Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

7.24
5.71
5.78
6.69

5.09
6.04
6.99
7.02

8.98
6.49
7.11
7.69

6.65
5.04
7.56
6.91

7.98
5.08
6.42
7.55

8.46
6.40
6.31
5.00

8.52
9.19
5.35
5.97

5.64
6.05
6.79

Wind-vector 
magnitude 
(miles per 

hour)

JULY

1.86
3.45
1.81
1.50

.91
1.68
3.59
4.64

6.83
2.69
6.11
6.17

2.66
.84

3.49
2.41

2.09
1.55
2.35
5.28

6.45
2.35
2.53
2.70

6.75
8.60
2.49
4.33

2.37
4.61
5.35

Wind-vector 
direction 

(degrees from 
north)

1989

191
89
99
90

101
82
96
88

86
77
84
88

96
91
92
193

270
91
94
83

83
79
94
89

85
82
99
92

92
84
80

Standard deviation 
of wind-vector 

direction 
(degrees)

70
51
67
71

73
69
56
47

40
62
30
36

63
74
59
65

70
68
64
44

39
64
63
55

37
21
59
42

62
40
37

82



Table 2.- -Vindspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

5.86
5.43
7.23
6.84

6.09
6.67
7.33
7.43

5.63
4.99
4.22
4.09

4.92
6.98
5.15
6.90

10.45
7.43
5.85
5.20

5.81
4.78
5.58
7.94

5.06
5.63
6.53
5.69

6.02
7.17
6.90

Wind-vector 
magnitude 
(miles per 

hour)

AUGUST

3.37
2.08
.85

2.17

3.08
3.56
2.89
4.99

.19

.66
1.28
2.17

2.05
.84
.78

3.41

9.91
3.70
1.75
1.09

.79

.21

.98
2.00

1.13
.52

1.50
.82

1.14
1.53
1.54

Wind-vector 
direction 

(degrees from 
north)

1989

89
89

171
109

90
85
70
84

240
97
128
101

77
51

280
84

86
249
73
77

300
23
186
193

289
288
230
326

96
173
235

Standard deviation 
of wind-vector 
direction 
(degrees)

53
64
76
67

57
55
63
46

80
75
68
55

62
76
75
58

18
57
68
72

75
79
74
70

71
77
71
75

73
72
71

83



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

6.29
7.42
7.62
6.07

6.02
8.16
7.65
5.13

4.43
5.79
5.95
5.13

3.78
5.01
5.66
5.31

6.68
6.54
4.36
7.03

4.74
8.12
7.12
6.26

6.50
6.71
5.70
5.44

7.98
7.31

Wind-vector 
magnitude 
(miles per 

hour)

SEPTEMBER

1.20
2.41
2.27
.96

1.63
2.93
3.14
.87

1.90
1.95
1.14
3.25

1.17
1.29
.38

2.60

2.16
.54
.56
.97

2.76
7.23
1.71
1.30

2.78
.89

3.10
.96

4.15
3.09

Wind-vector 
direction 

(degrees from 
north)

1989

99
235
271
92

147
136
163
227

281
285
75
83

281
105
356
87

150
256
37

332

282
87
60

129

81
353
93
71

82
194

Standard deviation 
of wind-vector 

direction 
(degrees)

73
67
68
74

69
65
62
74

61
66
73
49

67
70
78
58

67
78
76
75

52
27
71
72

61
75
55
74

56
62

84



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

 

6.80
7.15
7.19
6.87

5.31
5.85
6.03
5.63

6.18
6.40
7.71
5.48

5.58
5.66
3.70
3.78

4.60
4.43
7.40
4.47

4.54
3.99
5.32
5.68

8.49
5.87
5.83
6.88

4.10
4.30
4.20

Wind-vector 
magnitude 
(miles per 

hour)

OCTOBER

3.05
1.90
3.51
3.18

1.44
.34
.37
.92

1.44
1.22
1.67
.71

.48
1.35
.25
.77

1.00
1.82
5.45
1.33

.88

.52
1.44
1.70

5.93
3.39
4.68
2.69

2.06
.67
.42

Wind-vector 
direction 

(degrees from 
north)

1989

276
168
158
250

85
12
88
89

101
106
285
24

61
116
292
304

97
94
86
71

146
344
111
105

103
264
102
268

273
94

219

Standard deviation 
of wind-vector 

direction 
(degrees)

60
69
58
59

69
79
78
74

71
73
72
76

77
71
78
72

72
62
42
68

73
76
69
68

45
53
36
63

57
74
77

85



Table 2. Windspeed and wind-vector data, 
October 1987-December 1989--Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

Average 
windspeed 
(miles per 

hour)

4.04
5.07
4.65
6.11

5.92
4.97
5.04
6.04

2.97
3.31
4.38
6.37

6.63
8.55
6.49
4.86

4.85
5.05
5.06
5.81

5.61
5.38
4.59
6.60

5.19
8.22
8.90
5.53

5.68
4.49

Wind-vector 
magnitude 
(miles per 

hour)

NOVEMBER

0.67
2.92
1.34
3.82

3.98
1.55
2.82
3.08

1.03
1.09
2.83
1.36

.96
7.03
3.38
3.49

1.02
2.44
3.51
4.18

1.63
2.15
2.71
3.06

.73
2.51
8.35
2.69

3.40
2.90

Wind-vector 
direction 

(degrees from 
north)

1989

277
103
118
269

279
273
290
295

100
87
99

149

219
279
289
116

85
100
83
96

91
86
96

244

301
270
284
87

96
92

Standard deviation 
of wind-vector 

direction 
(degrees)

74
53
68
50

46
67
54
57

65
66
48
72

75
34
56
43

72
58
45
43

68
63
52
59

75
68
20
58

51
48

86



Table 2.--Windspeed and wind-vector data, 
October 1987-December 1989 Continued

Day of 
month

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Average 
windspeed 
(miles per 

hour)

4.02
4.61
6.05
4.55

3.89
5.31
4.67
6.30

5.40
5.18
4.20
4.99

3.14
7.39
5.38
2.67

1.94
4.12
4.85
5.52

6.10
5.76
5.46
5.98

6.54
6.85
8.80
5.13

4.44
4.28
6.72

Wind-vector 
magnitude 
(miles per 

hour)

DECEMBER

2.14
2.92
4.02
2.61

2.43
2.26
2.00
4.44

.87
2.89
1.01
3.37

.70
6.45
4.18
.95

.64

.66
3.27
4.28

1.02
4.74
3.03
4.89

4.12
4.65
6.91
3.41

1.84
2.49
6.00

Wind-vector 
direction 

(degrees from 
north)

1989

108
114
104
110

94
285
304
94

205
296
320
120

328
286
295
326

57
329
113
108

230
105
102
103

80
91
80
101

83
306
79

Standard deviation 
of wind-vector 

direction 
(degrees)

55
49
47
53

50
61
61
44

74
54
71
46

71
29
38
65

66
74
46
38

74
34
54
35

49
46
38
47

62
52
26

87



Table 3.--Ifind-run and wind-duration histogram data., 
October l»07-D«c«Bb«r 1989

[  , no data]

Wind run per sector, in Miles Wind duration per sector, in hours
Day (sectors are indicated as degrees froa north) (sectors are indicated as degrees froa north)
of 0 45 90 135 180 225 270 315 0 45 90 135 180 225 270 315

awnth to to to to to to to to to to to to to to to to
45 90 135 180 225, 270 315 360 45 90 135 180 225 270 315 360

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

OCTOBER 1987

29 4.99 41.69 32.38 4.34 2.52 7.51 4.78 3.65 1.9 7.8 7.0 1.2 0.9 2.2 1.5 1.4
30 1.20 27.82 31.80 1.42 2.64 7.10 5.16 1.42 .9 6.0 7.5 .7 1.3 3.5 3.0 1.0
31 2.23 57.94 28.63 3.53 2.42 12.89 4.13 1.80 .9 9.4 6.3 1.2 1.0 3.0 1.4 .7

88



Table 3. Wind-run and vind-duration histogram data, 
Octotor m7-D«c«a*«r 1989 Continued

Day 
of 

 oath

(sectors
0 
to 
45

45 
to 
90

Wind run per sector, in ailes 
are indicated as decrees fro* north)

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 
360

Wind duration per sector, in 
(sectors are indicated as degrees fro

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

hours 
  north)

270 
to 

315

315 
to 
360

NOVEMBER 1987

1
2
3
4

5
6
7
8

9 
10 
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

6.38
3.26
4.25
3.48

4.25
5.14
1.06
4.56

4.03 
3.89 
2.64
5.18

2.16
2.57
2.66
2.35

3.38
2.33
5.26
8.11

4.58
.82

1.92
1.78

3.84
.89

1.97
2.64

1.85
2.90

41.42
7.94

21.50
25.13

56.66
25.66
1.82

42.24 

45.84
49.85 
25.51
39.00

21.58
7.56
7.54

38.52

7.97
127.85
46.10
104.45

20.90
29.09
19.30
20.64

62.95
58.01
29.71
84.58

25.63
32.18

49.70
11.26
16.51
47.11

47.54
20.98
2.21
35.23

41.09 
30.70 
47.64
28.82

47.54
7.63
7.25

54.19

8.86
59.42
87.53
74.86

61.39
48.50
30.19
42.36

55.75
33.58
13.27
68.16

56.57
48.38

11.09
2.09
.79

5.98

4.06
2.42
.29

4.70 

4.22
3.62 
10.03
4.20

8.21
3.17
.38

8.30

.86
3.31
15.62
5.90

7.90
9.70
6.98
9.17

12.12
2.30
8.38
12.86

6.48
6.46

3.62
5.78
2.11
1.75

2.78
5.57
2.57
1.20

3.38 
2.38 
2.47
2.81

4.82
3.77
3.55
1.32

4.61
1.13
4.08
4.13

1.99
1.56
2.33
2.71

1.10
1.87
6.96
2.30

1.70
1.73

10.94
29.33
16.61
9.22

8.52
29.90
41.50
6.26 

11.74
22.08 
15.58
6.74

21.62
33.77
55.80
3.10

55.66
1.87
3.05
3.19

10.97
6.91
23.54
9.26

5.47
13.78
18.22
3.12

13.94
11.16

5.18
21.60
12.77
7.27

9.55
23.11
41.21
3.31

9.10 
20.14 
10.56
9.29

12.89
30.58
54.34
3.07

60.17
1.87
3.36
3.67

17.16
8.18
17.62
16.46

7.20
6.34
11.50

.86

6.86
7.58

2.45
4.51
3.86
4.42

8.04
7.73
5.86
1.73 

4.49
5.38 
3.29
7.01

3.24
3.96
8.02
2.30

10.42
2.74
4.44
4.56

10.08
2.54
1.94
2.42

5.93
1.10
3.98
1.70

2.11
2.42

1.5
1.7
1.8
1.0

1.1
1.8
.8

1.6

1.0 
1.0
1.4

.8
1.5
.9
.9

1.1
.6

1.1
1.2

1.2
.4

1.0
.8

1.0
.3

1.0
.7

.6
1.0

6.5
3.8
7.1
5.6

6.8
4.3
1.3
8.2

7.5 
5.3
6.6

3.9
2.7
1.8
7.2

2.1
12.0
5.6
9.9

4.4
6.1
4.5
5.7

6.9
8.8
4.9
8.2

6.4
6.6

8.0
4.7
4.8
9.1

7.1
3.9
1.4
7.2

5.3 
8.3
6.0

7.8
2.4
1.6

10.0

2.2
7.9
10.4
8.4

9.0
9.6
6.9
8.0

8.2
6.5
3.4
10.1

10.4
8.6

2.3
1.1
.5

1.5

1.1
1.0
.2

1.4

1.0 
2.0
1.5

1.7
1.7
.1

2.0

.5

.8
2.7
1.0

1.4
2.1
1.8
2.0

1.9
1.1
1.9
2.4

1.2
1.4

1.0
1.8
.9
.7

1.0
1.6
1.4
.6

.8 

.8
1.1

1.3
1.7
.6
.7

1.4
.4

1.1
.8

.7

.6

.7

.8

.4

.9
2.0
.7

.5

.8

2.4
5.6
4.2
2.4

2.3
5.1
7.9
2.5

3.4 
3.0
2.4

4.2
7.1
8.2
1.1

6.8
.7
.9
.8

2.0
1.8
4.7
2.1

1.7
4.0
5.5
.8

2.5
2.8

1.5
3.8
3.4
1.9

2.5
4.0
8.5
1.4

3.5 
2.4
2.9

3.1
5.3
8.6
1.1

7.1
.6

1.0
.9

2.9
2.3
3.5
3.6

2.1
1.8
3.5
.4

1.4
1.9

0.7
1.4
1.2
1.5

2.1
2.3
2.3
1.0

1.3 
1.1
2.0

1.1
1.4
2.0
.9

2.6
.8

1.1
1.0

2.2
.9
.8
.8

1.7
.5

1.5
.5

.7

.8
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Table 3. Wind-run and wind-duration hiitoynm data, 
October 1907-Decea*er 19S9-- Continued

Day 
of 

awnth

Wind run per sector, in ailea 
(aectora are indicated aa decrees fro* north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Vind duration per sector, in 
(aectora are indicated aa degrees frc

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

hours 
  north)

270 
to 

315

315 
to 

360

DECEMBER 1987

1
2
3
4

5
6
7
8 

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25 
26
27
28

29
30
31

2.93
3.14
2.06
3.70

3.89
2.35
1.46
2.74 

3.26
3.22
.12

2.23

.65
1.37
2.23
6.12

4.61
4.78
1.92
3,55

4.30
3.34
1.75

2.88
6.12
7.85

7.82
2.18
3.46

27.00
32.62
35.93
20.86

18.36
41.86
11.33
31.94 

65.33
11.88

.02
17.59

211.20
20.74
38.42
69.62

15.10
12.05
3.82

36.79

32.35
54.65
48.22

29.88
5.71
98.30

131.47
10.06
4.70

60.02
61.78
58.66
58.99

33.62
46.73
41.95
9Q OR»3r . 7O

45.31
34.01

.00
23.83

47.40
19.46
78.86
51.50

30.12
19.32
5.66
73.01

31.37
39.10
31.20

35.16
24.00
36.26

42.89
15.36
3.50

12.46
8.42
13.08
15.96

6.46
8.66
10.39
3 £7.07

4.42
9.46
.07

1.70

.22
2.02
12.74
12.94

12.24
4.13
.05

13.90

4.94
9.36
1.61

6.67
6.19
2.81

7.46
1.15
.74

2.57
i. is
1.08
4.51

2.54
2.76
8.69
2.35 

1.99
9.02
1.87
5.78

.00
1.90
1.80
3.43

2.98
3.26
.82

1.25

6.82
2.78
1.51

2.81
1.75
1.01

2.50
12.72
7.34

4.73
2.62
1.06
5.95

4.34
4.30

54.72
19.75 

8.28
84.55
139.68
45.58

.00
41.35
1.46
6.50

3.94
15.82
42.79
1.80

45.94
4.03
17.04

5.33
15.91
2.02

5.16
67.37
49.01

5.28
2.88
1.42
6.10

3.94
2.54

50.04
\9 A9^«f«O*»

9.94
57.96
144.34
30.41

.00
29.35
1.68
4.10

6.62
11.76
46.49
1.94

22.99
3.58

35.21

1.75
31.46
4.37

5.86
55.61
42.12

4.22
2.02
.96

6.43

2.76
2.40
3.05
5.95 

6.77
5.30
7.37
4.15

.00
4.90
3.14
4.03

9.53
6.43
5.54
1.90

7.27
4.18
5.14

2.33
13.97
5.02

8.62
5.42
7.97

1.0
1.1
.8

1.1

1.6
.8
.6

1.0
1.2
.0
.5

.0

.5

.7
1.2

1.8
1.6
1.4
1.1

1.1
1.2
.6

1.2
2.1
2.0

1.9
1.1
1.3

5.0
6.9
7.3
4.1

5.4
6.8
2.2

7.3
2.8
.0

2.9

19.0
3.4
5.7
7.7

4.1
2.8
2.4
6.6

3.9
6.4
4.9

8.4
2.1
10.5

9.4
2.6
1.9

9.7
11.1
10.9
9.2

7.8
9.6
6.0

6.3
5.1
.0

3.9

4.9
4.3
11.4
7.2

6.2
4.4
2.5
11.1

5.1
7.1
3.8

7.5
4.2
6.0

5.5
3.7
1.3

2.5
1.7
2.7
2.9

1.8
2.3
1.6

.9
1.4
.0
.6

.0

.6
2.6
2.6

3.2
1.4
.0

2.4

1.1
2.4
.7

1.6
1.3
.7

1.2
.2
.4

1.1
.4
.5

1.3

2.0
1.0
1.2

.9

.9

.2
1.6

.0

.6

.7
1.1

1.3
1.7
.4
.5

1.4
1.7
.8

1.2
.8
.6

.7
1.2
1.5

1.7
.8
.5

1.8

2.4
1.6
5.9

2.5
6.5
11.0
7.8

.0
7.6
.7

2.0

1.8
5.8
7.2
.6

6.0
2.1
4.2

2.3
3.5
.8

1.6
7.2
7.8

1.6
1.1
.6

1.7

1.7
.9

5.9

2.9
4.9
12.0
5.4

.0
5.7
.8

1.2

2.4
4.1
8.5
.8

3.6
1.5
7.6

.9
5.8
1.7

1.5
6.9
7.3

1.3
.7
.4

1.7

1.2
.7
.7

1.9
1.2
.7

1.2

.0
1.2
1.2
.9

3.1
2.2
1.6
.7

1.7
1.5
1.3

.8
3.8
1.6

2.0
1.0
2.2

90



Table 3. Vind-nm and rind-duration niatograa data., 
October 2987-D*c«ab«r 2989 Continued

Day 
of 

 onth

( ecton
0 

to 
45

45 
to 
90

Wind run per lector, in nilei 
are indicated ai de greet fro* north)

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per lector, in houri 
( ecton are indicated ai degreei fro* north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

JANUARY 1988

1 
2
3
4

5
6
7
8

9
10
11 
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27

29
30
31

4.37
5.18

2.26
1.99
5.64
3.65

5.45
9.26
5 £L£L  DO

2.83

9.38
6.72
5.42
4.80

10.34
3.96

21.34
3.86

8.88
6.26
7.97
8.59

5.98
2.66
6.26
5.35 

6.38
3.34
6.96

31.63
51.84

19.63
6.22

60.50
9.14

13.73
46.94
34.61 
18.43

120.67
33.55
26.21
40.20

67.51
103.92
38.18
32.06

17.47
34.56
10.32
9.50

26.64
21.22
40.18 
Mift. IB

20.11
2.88
7.22

66.19
58.80

90.05
13.92
22.10
6.84

13.08
34.94
17.14 
14.02

36.36
78.43
40.68
74.95

56.42
78.84
47.52
120.26

30.65
134.83
10.70
20.18

60.31
71.38
61.37
84.60 

33.43
.86

14.90

12.89
14.30

22.32
3.89
3.02
1.42

1.15
6.67
5.40 
.98

18.50
24.26
18.10
6.48

25.70
1.32

10.15
26.14

4.58
33.07
4.06
3.82

48.31
92.14
37.58
12.55 

26.71
.36

8.35

1.66
4.51

1.70
.91
.89
.86

1.78
2.64
23.02 
4.27

1.94
.86

11.93
.48

1.54
.43
.65

1.90

1.01
.60

2.26
1.08

1.56
1.27
3.72
2.06 

4.03
2.66
1.80

1.92
5.23

1.66
17.95
2.21
10.46

16.08
4.85
M l£  1O

54.74

1.97
2.09

59.16
9.50

2.90
2.33
1.73
2.64

3.38
1.37

35.90
5.40

2.64
1.13
2.88
3.50 

14.81
21.19
4.97

3.55
5.86

1.82
49.90
2.90

31.03

18.86
5.26
50.74 
93.65

8.98
3.91

39.98
58.25

4.37
16.20
6.86
4.20

14.54
2.35

169.44
42.26

4.82
1.82
4.46
5.88 

14.06
80.40
24.84

4.63
7.75

4.30
6.38
2.95
10.58

6.19
7.61
8.76 
10.03

6.60
6.36
13.13
7.08

11.64
11.35
4.78
8.18

11.90
5.93
22.73
24.07

7.37
2.14
8.95
7.15 

7.49
29.42
16.22

1.3
1.3

.8
1.4
2.4
2.3

2.1
2.8

1.0

1.9
1.9
1.2
1.3

2.1
1.1
3.8
1.0

3.0
1.3
1.7
2.3

1.6
.7

1.8

1.8
1.0
2.7

6.1
5.5

3.5
3.0
9.7
4.4

4.0
6.7

4.0

8.6
4.5
2.9
3.4

6.2
7.7
5.8
3.7

3.8
4.1
1.6
2.4

3.6
2.8
3.8

4.4
1.1
1.9

10.1
7.8

12.6
4.3
5.9
2.6

3.7
4.8

2.7

4.9
9.5
4.1
9.8

6.7
7.5
8.7
11.4

5.2
12.2
1.2
4.5

7.7
8.6
7.1

6.1
.5

3.4

2.4
2.7

3.5
1.0
1.2
.7

.5
1.3

.2

2.7
3.4
2.1
1.2

3.5
.5

2.2
3.1

1.1
3.3
.7
.7

5.8
9.6
5.1

3.1
.1

2.2

0.6
1.3

.6

.8

.4

.6

1.0
1.2

.5

.6

.4
1.5
.2

.5

.3

.2

.5

.7

.3

.7

.5

.6

.4
1.0

.9

.4

.8

0.8
1.5

.8
3.6
1.3
3.2

5.3
2.0

4.8

.7

.7
5.2
1.2

.9

.9

.5

.8

1.5
.5

3.1
1.3

1.0
.5

1.0

2.7
2.8
1.8

1.2
1.7

.8
8.1
1.7
7.1

5.2
2.2

9.0

2.6
1.4
4.3
5.2

1.3
3.3
1.2
1.3

4.4
.8

12.0
7.1

1.5
.6

1.6

2.9
12.5
6.4

1.3
2.0

1.3
1.7
1.4
2.9

2.0
2.7

1.8

1.7
1.8
2.5
1.6

2.6
2.5
1.3
2.0

3.8
1.4
2.8
5.0

2.0
.7

2.4

1.9
5.5
4.7

91



Table 3.--Wnd-run and rind-duration histognm data, 
October 29d7-D«CM*«r 2989 Continued

Day 
of 

awnth

Wind run per lector, in Bile* 
(aectora are indicated ai degreei froai north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 270 
to to 

270 315

315 
to 

360

Wind duration per aector, in houri 
( ectori are indicated ai degreei froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

FEBRUARY 1988

1
2
3
4

5 
6
7
8

9 
10 
11
12

13
14
15
16

17
18
19
20

21 
22 
23
24

25
26
27
28

29

5.11
7.85
6.02
3.86 

3f.f
  VJ

8.76 
4.27
3.43

4.10 
2.54 
1.85
4.32

5.52
2.18
5.40
2.14

.82
6.22
2.47
2.42

4.99 
1.75 
1.56
5.83

6.10
3.70
2.93
.65

2.33

15.24
9.24
15.10
18.38

18.38 
64.08 
18.07
20.09

1 9 fiHXA* DO

.79 
3.31

54.31

35.52
15.12
19.80
3.17

50.54
95.69
16.27
23.38

47.42 
6.02 
10.75
36.22

58.22
51.62
11.45
8.62

20.59

31.51
9.77

61.68
61.80 

55 92J«J . 7A

50.54 
66.65
43.15

4A 07JH   Or

.10 
40.70
66.43

22.03
15.02
35.40
23.81

93.91
57.94
44.21
46.66

59.06 
49.08 
69.65
48.74

59.71
51.89
53.86
55.92

47.52

8.42
4.13
13.73
57.50

OA ££yt.oo 
25.85 
39.89
18.86

29.71 
.07 

12.98
40.37

9.72
1.78
9.79
2.52

17.90
5.54

29.88
17.40

7.18 
2.50 

37.49
29.81

23.28
16.61
9.91
75.77

9.34

1.61
1.54
1.18
2.86

2.45 
2.76 
1.82
1.73

9.43 
1.22 
2.30
1.01

2.71
.36

2.62
.94

1.20
.48

2.88
2.11

2 (.L. O«»

1.49 
1.32
3.12

2.28
4.97
10.30
1.54

4.22

4.20 15.98
4.78 4.94
2.66 4.54
2.93 3.62

4.44 2.69 
8.02 7.37 
1.94 4.82
6.38 9.77

50.93 17.78 
40.39 198.96 
6.60 10.70
1.58 2.95

32.81 138.24
9.79 116.76
7.22 18.10

15.55 61.75

2.40 3.46
3.70 11.90
7.68 10.44
9.43 6.14

3.02 3.38 
30.00 63.36 
5.04 5.54
6.77 8.35

4.37 6.05
7.51 8.45
6.07 4.03
1.10 1.27

16.20 16.78

7.58
5.78
5.21
4.06

4.37 
9.10 
6.96
5.59

3.43 
27.05 
4.18
4.15

20.40
28.27
12.17
11.52

1.80
12.67
6.43
4.61

4.80 
7.51 
3.26
10.34

5.83
7.63
4.46
.86

6.77

1.9
3.6
2.0
1.1

1.7 
1.3
1.4

.6 
1.1
1.2

1.2
.7

1.8
.8

.4
1.2
.9

1.1

1.3 
.6 
.5

1.2

1.1
.9

1.0
.3

.7

3.4
4.8
3.0
3.4

4.9 
3.5
3.5

.2 
1.3
5.9

3.0
1.7
3.2
1.5

4.9
6.3
2.5
3.1 

6.4
1.8 
1.8
4.1

5.6
4.8
2.7
1.7

2.8

6.6
4.2
11.1
8.4

6.0 
9.5
7.3

.0 
7.6
8.8

2.2
2.4
5.3
6.2

11.5
6.9
7.5
7.0

10.0 
11.4
6.6

8.4
7.3
9.4
8.9

6.7

2.9
1.5
2.3
6.6

3.4 
4.8
3.2

.0 
2.9
4.8

1.5
.4

1.9
1.1

3.3
1.1
4.6
3.5

.8 
5.4
4.0

3.2
2.9
2.5
10.8

2.0

0.9
1.1
.5

1.0

.8 
1.0 
.6
.8

.2 
1.5
.3

.7

.2
1.3
.5

.5

.2
1.2
1.0

.4 

.5
1.0

.7
1.3
3.8
.6

1.4

1.5
2.9
1.2
1.1

1.8 
2.5 
.7

2.4

3.6 
3.2
.6

3.2
1.6
2.7
2.9

1.2
1.3
2.4
3.8

3.2 
1.7
2.2

1.6
2.4
2.0
.5

4.4

3.7
2.9
2.0
1.2

1.0 
2.2 
1.6
3.2

15.3 
4.4
1.0

9.6
12.3
4.3
8.2

1.3
3.4
2.8
2.4

6.0 
1.6
2.4

1.6
2.4
1.3
.6

4.1

2.8
2.8
1.9
1.1

1.2 
2.2 
2.0
2.2

3.9 
1.8
1.2

2.7
4.6
3.4
2.5

.8
3.2
2.0
1.8

1.1 
1.0
2.5

1.5
2.0
1.2
.4

1.8

92



Table 3. Vind-run and wind-duration histogrtm data* 
October 19a7-J>«c«Bb«r 1989 Continued

Day 
of 

 onto

Wind run per sector, in ailes 
(sectors sre indicated as decrees fro* north)

0 
to 
45

45 90 
to to 
90 135

135 
to 
180

180 
to 

225

225 270 
to to 

270 315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees from north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

MARCH 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

2.86
2.21
2.45
1.46

3.70
1.97
1.63
2.26

4.10
9.82
5.71
2.16

1.46
1.87
.65

2.50

3.12
2.66
10.54
2.06

2.23
2.33
1.68
.65

2.66
1.01
.22
.94

2.06
.91
.19

57.50 69.72
4.87 13.15
5.14 10.61
2.35 18.77

27.86 68.59
15.55 36.65
1.49 5.52

21.74 79.46

90.48 102.50
18.65 10.85
1.20 .46
4.06 23.81

10.63 31.46
29.28 86.14
107.66 150.22
21.60 82.70

10.13 19.49
29.86 58.56
35.54 68.06
31.18 52.30

12.89 53.06
5.93 18.14
17.47 38.93

.14 .05

1.87 5.88
20.98 79.18
1.68 28.80
2.14 12.72

13.97 35.50
65.81 129.89
99.94 194.64

20.11
9.72
10.56
4.73

36.86
37.73
1.01

25.20

6.65
5.71
.10

8.16

32.95
40.63
6.96
.05

3.10
32.64
20.28
57.84

51.62
3.07
11.95

.10

.96
46.97
35.78
2.35

13.85
2.33
3.05

2.66
2.47
3.26
2.81

3.58
9.43
1.56
1.61

1.10
3.19
2.06
1.13

1.49
5.33
1.15
.31

1.61
4.37
4.32
2.71

3.79
3.10
3.86
2.11

3.74
3.22
11.57
1.68

4.58
.07
.34

6.17 4.63
13.51 24.89
28.51 33.05
40.80 102.41

4.10 4.49
21.48 33.62
43.01 172.08
5.26 9.00

7.20 7.63
16.85 48.41
46.66 107.74
18.14 36.91

11.11 50.06
2.40 3.65
2.62 4.06
12.00 58.75

18.22 36.96
11.52 10.39
4.61 4.01
7.73 3.00

4.44 2.86
33.91 40.56
33.14 59.86
48.82 164.40

67.15 125.50
3.96 1.51

80.38 91.56
30.22 69.86

22.94 26.62
.43 .74
.14 .98

5.16
10.20
10.34
17.28

6.17
9.89
15.12
7.27

4.85
13.42
14.50
9.98

18.67
4.70
1.92

24.65

9.70
8.57
5.35
3.31

2.45
11.40
8.18

24.36

18.07
2.21
5.59
8.95

9.53
.31
.22

0.7
.9
.8
.5

1.0
.6
.5
.8

.9
2.1
1.8
.7

.5

.6

.1

.8

1.0
.6

1.9
.6

.7

.8

.5

.1

.6

.4

.0

.5

.7

.2

.0

5.4
1.5
1.2
.9

3.3
1.7
.7

2.5

7.8
3.0
.5

1.6

1.4
3.0
8.4
2.1

2.2
3.2
5.0
4.2

2.8
1.8
2.8
.0

.5
3.4
.4

1.1

2.2
8.3
7.5

8.6
3.8
2.5
4.2

8.8
4.7
1.5
9.7

9.3
2.0
.2

7.2

5.2
9.8
12.6
7.2

5.5
6.7
8.5
7.3

9.0
4.1
6.2
.0

1.5
11.3
3.7
4.3

5.9
14.1
15.4

3.4
2.7
2.2
1.1

5.3
4.9
.3

4.1

1.2
1.3
.1

1.8

4.9
6.0
.9
.0

.9
4.2
3.0
7.3

7.3
1.0
2.1
.0

.3
6.1
3.8
.9

3.0
.5
.6

0.9
1.1
1.1
.6

1.1
2.2
.4
.7

.4
1.1
.4
.6

.6
1.2
.3
.1

.5
1.2
1.2
.9

1.2
.9
.8
.2

.6

.7
1.3
.6

1.2
.0
.1

1.8
4.4
6.1
4.4

1.3
3.8
4.3
1.8

1.5
3.8
5.4
3.7

1.9
.8
.4

1.9

3.9
3.0
1.4
1.7

1.4
5.7
4.2
5.2

6.5
1.0
6.7
4.7

4.0
.2
.0

1.5
6.6
7.4

10.0

1.3
4.2
14.1
2.2

1.6
7.7
12.3
6.2

6.3
1.2
.8

7.8

7.2
2.7
1.3
1.0

.9
6.9
5.8
15.6

11.5
.4

7.4
9.6

4.5
.3
.2

1.5
3.0
2.6
2.2

1.7
1.7
2.0
2.0

1.2
2.8
3.3
2.1

3.0
1.3
.4

3.9

2.7
2.2
1.5
1.0

.7
2.5
1.4
2.7

2.3
.6
.6

2.0

2.4
.2
.0

93



Table 3. Wind-run and vind-dkiration hlttogrtm data* 
October 1967-0«cM6«r 1909 Continued

Day 
of 

 onth

Wind run per sector, in Biles 
(sectors sre indicated as decrees frosi north)

0 
to 
45

45 90 
to to 
90 135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees frosi north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

APRIL 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
IS
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

2.35
1.32
1.63
2.09

1.39
1.75
1.92
2.93

1.82
2.28
4.54
3.26

3.41
1.75
1.99
.86

1.73
3.50
1.44
1.32

4.54
2.42
1.80
3.43

3.10
3.84
2.83
7.39

1.90
1.49

6.74 23.54
9.94 57.38
5.14 36.46
7.25 25.06

12.89 14.71
47.23 117.65
11.81 79.08
2.74 13.51

7.10 27.29
38.42 99.58
43.30 136.30
35.62 85.68

57.07 125.57
73.68 174.72
24.79 64.80
125.21 178.32

72.29 69.98
16.94 51.53
4.20 11.26
9.98 54.96

29.28 38.62
1.34 2.54
3.70 11.98
8.38 12.79

14.23 18.05
10.10 36.98
14.30 37.15
59.98 68.40

20.88 51.53
19.85 89.52

8.98
39.36
32.47
7.61

2.38
30.98
36.60
5.86

1.92
9.29
17.93
27.34

13.85
11.35
11.21
2.52

5.62
5.81
2.59
21.79

12.67
1.90
5.21
7.32

3.26
3.82
5.21
9.89

5.62
24.74

3.00
2.09
16.85
11.23

2.62
2.42
5.81
4.44

2.57
3.00
1.54
2.40

1.32
1.30
3.24
.17

2.23
3.62
4.44
10.03

6.62
9.89
8.33
3.98

3.98
2.42
1.80
3.02

1.63
13.63

31.94
17.42
66.91
52.42

40.73
1.37

18.53
51.65

32.42
14.57
3.05
1.49

2.21
.53

12.72
.05

8.95
19.87
40.15
48.24

19.54
58.58
47.78
31.44

36.72
17.28
22.42
6.60

25.73
30.46

30.17
20.06
12.02
44.74

63.43
1.61
7.44

112.94

59.50
19.94
2.69
2.11

3.31
.34

12.58
.00

11.57
23.86
53.02
18.38

15.48
71.35
46.73
44.38

92.26
34.61
52.85
12.12

51.31
6.60

5.69
4.58
2.16
4.51

6.31
2.04
3.79
14.35

12.53
5.93
3.10
4.80

6.14
.50

2.45
.00

3.38
9.00
10.18
1.42

5.90
14.88
10.56
6.55

13.58
10.78
11.47
7.82

8.76
2.04

0.8
.5
.5
.7

.5

.6

.6

.7

.6

.7
1.0
1.0

.8

.3

.6

.1

.6

.9

.5

.5

1.4
.9
.6

1.0

.9
1.1
.8

1.4

.5

.4

2.3
2.0
1.2
2.1

4.2
4.3
2.3
.7

1.8
3.8
4.4
4.5

5.8
6.0
3.5
9.9

6.8
3.1
1.4
2.1

4.4
.8

1.4
2.4

2.3
2.8
3.0
6.9

3.5
2.4

6.3
9.3
5.5
5.3

3.8
12.4
9.9
2.8

6.3
10.5
13.4
10.9

12.3
15.0
10.2
13.5

8.9
7.3
3.0
8.5

6.2
1.3
4.2
3.6

2.9
8.9
7.3
7.7

8.0
10.1

1.9
5.4
4.3
1.6

.8
4.4
4.9
1.3

.6
1.4
2.3
4.0

1.7
1.8
2.5
.3

1.3
1.4
1.0
3.3

2.5
.6

1.3
2.4

1.0
1.1
1.2
1.7

1.0
3.9

1.0
.5

2.5
1.7

.6

.6
1.2
1.0

.7

.7

.4

.7

.3

.3
1.0
.0

.8

.0

.2

.6

.4

.8

.5

.2

.8

.6

.5

.7

.4
2.0

5.3
2.5
7.7
6.1

5.0
.4

2.6
5.2

4.7
2.3
.8
.6

.6

.1
2.9
.0

1.9
4.1
6.2
5.2

3.1
7.2
6.2
5.6

4.6
2.5
3.0
1.3

3.1
3.4

4.9
2.7
1.6
5.0

7.8
.5

1.4
10.2

7.2
3.0
.8
.8

.9

.1
2.5
.0

2.5
4.2
8.3
2.1

2.9
8.1
6.0
5.9

9.1
4.8
6.2
2.3

6.0
1.2

1.4
.9
.6

1.4

1.2
.6

1.1
2.0

1.9
1.4
.8

1.5

1.5
.1
.8
.0

1.0
1.8
2.3
.5

1.8
3.0
2.5
1.7

2.3
2.1
2.0
1.8

1.4
.5
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Table 3. Wind-run and vind-duration Aistogra* data, 
October 1967-DacMtor 19*9--Continued

Day 
of 

 oath

1
2
3
4

5
6
7
8

9
10
11
12

13 
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

Wind run per sector, in ailes 
(sectors sre indicated as degrees from north)

0 
to 
45

.53

.98
5.54
1.92

.46

.74

.22

.89

2.54
2.52
2.21
6 1 A. It 

31*.20

3.19
1.94
4.70

3.19
2.71
1.03
6.84

6.94
3.07
2.30
3.43

3.74
3.53
1.30
4.20

.72
2.16
3.31

45 90 
to to 
90 135

5.57 17.21
1.51 6.38

20.59 55.46
65.52 124.42

52.61 117.79
5.76 28.18
.12 .19

2.18 5.86

8.33 34.56
18.82 39.38
49.30 99.43
1O ££ 3d AO17. OO Z9.UZ

43.92 39.31 
6.38 18.19
12.82 53.16
53.83 65.33

17.71 48.41
17.23 45.38
4.94 3.31
19.70 24.77

43.15 49.54
29.16 43.54
21.72 55.70
16.73 46.13

35.52 79.75
48.00 74.42
55.06 105.17
30.60 55.15

39.94 111.53
20.83 29.54
10.66 23.69

135 
to 
180

15.58
1.68
8.06
11.71

22.75
17.64

.41
1.94

9.19
6.19
4.66
7.94

8 L(\  **U
1.06
8.57
7.82

16.99
4.39
.41

3.79

6.24
9.62
3.96
8.78

11.47
14.14
5.93
9.58

15.89
3.65
4.75

180 
to 

225

10.97
1.03
2.16
6.72

16.20
24.82
13.44
3.07

1.34
1.82
2.30
4.34

12.29 
1.68
1.51
7.10

8.62
2.62
.41

2.71

2.28
3.34
2.33
4.27

3.12
7.85
3.17
3.89

3.89
3.41
1.99

225 
to 

270

41.98
45.91
9.62

23.40

29.90
123.60
131.06
36.50

26.69
21.48
17.54 
17.74

54.50 
40.58
21.07
30.86

30.77
20.16
32.30
17.66

16.66
21.84
22.82
24.74

11.64
15.02
23.52
11.06

10.49
36.58
26.71

270 
to 

315

MAT

96.77
148.25
15.53
8.35

5.98
52.75
157.68
78.31

64.54
47.66
23.16
9ft 11«O . l«j

31.63 
111.17
39.48
20.88

21.19
49.39
86.86
24.74

19.22
24.29
26.81
34.34

16.10
8.74

29.21
14.52

19.99
62.71
67.90

315 
to 

360

1988

15.96
10.82
9.58
.77

.53
3.65
17.38
19.08

10.80
7.30
5.06
14.02

5.38 
15.36
10.85
6.31

8.74
10.97
5.54
8.59

4.39
5.95
6.84
7.94

6.86
5.30
4.27
7.15

5.26
10.01
13.30

Wind duration per sector, in 
(sectors are indicated as degrees frc

0 
to 
45

0.1
.4

1.6
.3

.1

.2

.0

.3

.8

.8

.5

.9

.6

.9

.9

.8

.4
1.5

1.4
.8
.6
.8

.9

.8

.3
1.0

.2

.5

.9

45 
to 
90

0.8
.6

3.8
5.2

3.8
.7
.0
.7

2.3
3.5
4.4

1.5
2.6
4.5

2.7
2.2
1.8
4.4

6.5
4.5
2.9
3.0

4.1
5.2
4.7
3.8

3.6
2.3
2.3

90 
to 

135

2.7
1.6
7.9
11.0

10.4
3.9
.0

1.4

6.6
7.8
10.0

3.5
9.0
6.9

6.8
5.0
1.7
5.1

7.8
7.4
8.4
7.2

9.5
8.4
9.9
8.2

11.3
3.9
5.2

135 
to 
180

2.6
.5

1.8
2.0

3.1
2.3
.0
.6

1.8
1.6
1.0

.4
1.4
1.5

2.8
1.2
.3

1.3

1.3
2.3
1.3
1.7

2.0
2.4
1.4
2.5

2.8
.9

1.3

180 
to 

225

1.8
.3
.7

1.1

2.2
2.4
1.1
.6

.3

.6

.6

.4

.4
1.2

1.5
.7
.3

1.2

.6

.8

.7
1.1

.8
1.6
.7

1.2

.8

.9

.7

225 
to 

270

4.6
4.6
2.3
3.0

3.4
9.7
9.4
5.2

3.0
3.0
2.8

4.3
2.9
4.2

4.3
3.6
6.0
4.1

2.6
3.1
3.9
3.7

2.1
2.5
2.8
2.4

1.6
5.6
3.4

hours 
M north)

270 
to 

315

9.6
13.8
3.2
1.1

.7
4.3
11.6
11.3

7.2
5.4
3.6

10.3
5.1
3.1

3.3
7.7
11.3
4.2

2.9
3.6
4.4
4.7

2.8
1.8
3.3
3.0

2.7
8.2
7.7

315 
to 

360

1.8
2.0
2.6
.1

.1

.5
1.8
3.7

2.0
1.2
1.1

2.6
1.9
1.4

1.5
2.6
2.1
2.1

.9

.4

.6

.7

.5

.3

.8
1.7

.9
1.6
2.4
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Table 3.  'Wind-run and wind-duration hittognm data, 
October 1967-Jtocaatwr 1 989 Continued

Day 
of

BK>Oth

Wind run per sector, in Biles 
(sectors are indicated as decrees from north)

0 
to 
45

45 90 
to to 
90 135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as decrees frost north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

JUNE 1988
1
2
3
4

5
6
7
8 

9
10
11
12

13
14
15
16 

17
18 
19
20

21
22
23
24 

25
26
27
28

29
30

5.45
5.23
2.47
4.97

1.94
2.71
3.58
3.67 

1.68
1.37
3.53
4.78

9.05
19.18
31.97
8.90

4.49 
281  o* 
3.17
3.84

4.80
2.88
5.38
4.90 

.41
1.70
4.03
2.62

3.74
5.83

2.30 6.07
9.24 24.07

67.03 89.95
38.95 45.48

66.17 133.01
50.57 60.58
16.46 40.92
9.38 37.18 

50.18 90.36
50.95 121.15
48.29 110.42
59.30 122.76

42.65 62.83
15.31 31.73
50.88 49.87
9O 14 AQ QQ*o« u *MF   yy 

55.01 101.11
13.01 31.58 
37.51 73.82
33.34 83.50

51.72 81.34
69.12 116.81
38.14 47.86
46.37 75.00 

105.74 151.27
49.39 97.27
35.28 76.08
11.50 31.42

32.93 29.18
30.96 23.06

1.56
4.10
6.60
6.94

13.85
10.32
19.03
11.71 

7.70
11.74
11.52
8.02

10.85
4.46
6.22 
52ft. AO

14.47
21 ftftA J . OO

11.33
11.76

7.08
2.52
6.22
3 B£.OO

4.82
9.48
11.76
8.71

4.99
12.05

3.36
2.64
2.69
4.85

3.41
6.36
6.89
4.94 

3.84
15.70
2.64
7.68

3.96
2.52
6.10
4.73 

4.85
7.22 
7.34
7.92

2.42
1.87
3.22
2 7*. /O

.34
1.75

11.09
14.30

8.78
24.26

32.74
21.17
9.89
15.46

9.89
23.47
21.65
21.10 

24.07
52.75
3.77
7.49

8.06
14.16
20.98
21 fiQA A   oy 

12.74
U 4A

  JO

8.47
12.07

10.27
7.39
9.60
10.49 

.10
6.00
10.63
21.12

14.09
9.00

53.16
29.04
17.33
20.06

4.97
16.10
11.57
40.61 

33.26
22.56
5.06
4.44

10.97
12.36
12.98
20.64 

9.34
8.83 
4.30
8.88

13.08
6.22
9.07
11.26 

.19
7.20
7.18
10.10

16.18
6.38

13.97
9.77
6.22
9.34

1.99
3.58
4.87
7.73 

5.26
1.30
4.15
1.10

5.59
6.10
2.57
7.49 

2.71
5.62 
4.99
2.62

5.81
2.35
6.65
6.07 

.19
2.06
3.36
2.52

3.67
3.98

2.0
1.6
.5

1.1

.4

.7
1.0

.4

.2

.8
1.0

1.7
5.2
3.7

.6

.9
1.0

1.0
.8

1.4

.1

.4
1.0
1.0

1.3
1.5

1.2
2.4
5.6
4.6

5.4
5.0
3.4

4.5
3.5
4.9
5.8

5.1
3.8
5.5

5.2

4.8
4.0

5.8
7.1
5.8

8.8
5.7
4.4
2.1

5.6
5.7

2.7
6.1
9.2
6.2

12.3
7.6
7.6

8.9
8.4
11.7
11.3

8.5
6.1
6.1

10.6

9.0
9.6

9.7
11.2
7.7

14.2
12.8
9.0
5.4

6.1
4.6

0.9
1.0
1.3
1.6

2.1
2.0
3.4

1.4
1.4
2.2
1.8

1.8
1.4
1.3

2.2

2.4
2.5

1.4
.7

1.7

.6
1.7
2.4
2.2

1.6
2.7

1.1
.7
.7

1.3

.7
1.5
1.6

.8
1.8
.7

1.5

1.0
.7

1.2

.9

1.8
1.7

.7

.6
1.0

.0

.4
2.2
3.6

2.6
4.5

4.9
3.9
2.1
3.2

1.5
3.8
3.5

3.0
5.7
1.1
1.3

1.9
2.4
3.3

2.1

2.0
2.3

1.7
1.5
2.2

.0
1.1
2.1
5.0

3.3
2.0

7.5
5.5
3.0
3.7

1.0
2.5
2.0

3.9
2.5
1.3
.9

2.4
2.4
2.1

1.6

1.3
2.0

2.1
1.4
2.2

.1
1.3
1.7
3.3

2.6
1.5

3.5
2.5
1.2
2.1

.5

.8
1.3

1.0
.3

1.1
.3

1.5
1.9
.6

.7

1.6
.7

1.3
.7

1.8

.0

.5
1.1
1.3

.8
1.3
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Table 3.  Wind-run and wind-duration histogrraa data, 
October 2967-D*c«**«r 1989 Continued

Day 
of 

 onth

Wind run per sector, in ailes 
(sectors are indicated as degrees froa north)

0 
to 
45

45 90 
to to 
90 135

135 
to   
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees from north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

JULY 1988

1
2
3
4

5
6
7
8 

9
10 
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

19.10
5.30
6.91
9.46

8.04
3.60
3.24
3.98

5.35 
1.92 
3.55
3.17

3.58
1.85
2.86
3.17

3.36
3.98
4.87
4.97

4.70
2.78
5.16
5.81

4.34
2.78
11.98
48.62

110.74
107.21
20.57

40.61 21.24
35.23 79.68
50.81 77.83
20.81 41.83

70.18 104.54
31.85 55.56
14.54 45.24
17.45 38.14 

Ac oft Ac ATHO.VO HD.O/ 
95.38 126.98 
39.53 61.92
7.70 31.08

31.94 62.90
44.33 67.01
31.97 96.89
41.74 108.46

7.75 43.20
13.18 50.38
13.51 39.07
24.67 58.85

14.76 25.78
13.63 55.08
14.23 47.71
12.19 54.07

20.09 58.13
35.40 82.06
20.23 69.96
25.92 46.18

12.58 24.31
11.18 22.25
30.89 52.44

14.16
19.06
5.93
12.31

23.18
24.72
8.52
8.57

6 TO. /»

13.22 
10.15
18.22

16.34
11.28
17.04
8.93

10.75
6.55
3.31
7.20

9.89
19.56
21.62
15.89

11.45
12.43
6.22
9.89

3.86
3.29
11.50

8.28
9.55
2.95
3.98

5.04
3.86

14.74
4.15 

3.41
3.24 
17.78
13.44

5.47
19.73
4.37
5.04

12.91
1.39
1.87
2.95

13.13
4.87
3.96
7.94

3.98
4.20
2.74
1.42

2.11
.96

13.34

2.11
6.46
10.18
8.81

2.81
8.14

28.63
25.85 

17.42
4.27 
24.46
52.70

7.99
45.17
9.00
8.23

35.42
21.12
28.08
16.70

35.28
20.04
15.98
10.63

19.13
13.08
4.49
2.21

1.66
1.68
9.34

0.67
3.86
9.46
9.05

2.62
8.26
12.24
36.46 

17.71
2.90 
11.78
16.99

9.22
6.43
7.39
6.24

29.45
32.95
35.81
16.22

19.75
17.83
17.98
7.78

12.67
12.02
9.84
1.82

1.13
1.22
5.21

0.70
2.18
5.52
7.61

.65
3.00
4.66
9.46 

5.40
.91 

4.63
3.84

3.48
1.30
4.03
1.82

8.42
9.17
7.42
6.29

6.43
6.86
5.14
3.89

6.55
4.99
8.04
1.01

2.18
.48

3.17

3.8
1.4
1.4
2.3

1.1
.9

1.0
1.0

.3 

.8

.9

1.0
.4
.9
.6

.9
1.1
1.2
1.2

1.3
.7

1.2
1.5

1.0
.7

2.4
7.4

14.6
17.6
6.3

7.8
4.3
6.1
3.7

7.0
4.8
2.5
2.8

7.6 
4.5
1.7

4.9
4.6
4.0
4.9

1.8
3.1
3.0
4.1

3.3
2.7
2.9
3.0

3.5
4.4
3.5
4.7

2.3
1.3
3.4

5.4
9.5
8.8
7.3

10.5
8.3
7.7
6.1

11.8 
7.1
5.6

9.9
7.4
10.4
12.2

7.1
8.9
8.1
8.9

5.0
8.7
8.3
9.3

9.6
10.4
10.9
7.9

3.6
3.2
6.6

3.8
3.3
1.2
2.8

3.4
4.3
2.1
1.7

2.0 
1.9
3.1

2.8
2.0
2.6
1.8

1.7
1.2
.9

1.8

2.1
2.9
3.5
3.1

2.2
2.1
1.5
1.8

.9

.7
2.0

2.1
2.3
.7

1.3

1.0
1.0
2.3
1.2

.6 
2.7
2.3

1.2
2.9
1.2
1.2

1.9
.5
.5
.9

2.2
1.2
1.0
1.6

.9

.9

.9

.4

.7

.3
2.1

0.6
1.5
2.0
2.1

.4
1.9
4.4
3.9

.8 
3.5
6.8

1.6
5.4
2.1
1.6

4.7
2.9
3.8
3.1

4.9
3.4
2.9
2.3

3.0
2.2
1.0
.7

.6

.4
1.7

0.2
1.0
2.0
2.2

.3
1.9
2.5
5.1

.5 
2.0
2.4

1.6
.9

1.7
1.2

4.0
4.4
4.6
2.6

3.4
2.9
2.9
1.8

2.3
2.2
1.8
.7

.5

.3
1.1

0.2
.6

1.5
2.2

.1

.8
1.3
2.0

.2 
1.2
1.0

.8

.4
1.1
.4

1.8
1.8
1.6
1.3

1.7
1.4
1.1
1.1

1.4
1.1
1.8
.3

.7

.1

.7
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Table 3. Wind-run and rind-duration hiftogrum data, 
October J987*Deceaber 1969--Continued

Day 
of 

 onto

Wind run per sector, in Biles 
(sectors are indicated as degrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated ss degrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

AUGUST 1988

1
2
3
4

5
6
7
8

9
10 
11
12

13
14
IS
16

17
18
19
20 

21
22
23
24

25 
tt.zo 
27
28

29
30
31

8.54
12.07
23.71
4.39

3.74
3.07
12.98
72.31

28.34
3.65 
7.15
3.72

4.20
1.51
5.88
12.29

86.90
95.78
17.42
4 JL->

. OJ

18.46
4.03
7.66
2.16

2.93
4.61 
3.58
4.39

8.54
3.77
5.90

21.96
40.30
4.90
11.62

8.62
8.26

42.55
16.30

9.26
10.61 
21.72
35.18

10.25
5.74
28.82
29.66

30.96
24.72
16.78
11.35 

31.20
15.84
12.91
38.35

13.78
10.61 
31.99
47.16

38.47
13.42
18.46

36.00
32.14
6.60
32.62

35.14
36.98
51.65
40.99

41.98
34.90 
36.14
56.93

44.26
45.79
39.05
75.12

44.38
17.11
47.83
37.34 

50.95
34.90
48.43
86.45

58.32
22.51 
26.95
48.58

71.06
36.12
36.62

5.93
5.40
2.66
3.82

12.96
19.44
11.09
3.46

9.10
9 At  O«

10.49
12.86

28.18
20.33
9.48
18.96

2.69
2.21
13.73
9.34 

10.44
5.23
13.97
3.14

16.32
11.88 
3.70
2.64

6.31
11.09
9.26

21.62
4.70
3.77
3.24

4.56
3.10
1.18
3.14

3.58
6.55 
5.88
5.18

17.26
8.47
3.98
5.45

2.09
.38

2.11
5 40.JO

2.83
3.24
12.98
1.80

3.72
9.19 
3.72
2.11

3.84
3.55
5.86

25.78
15.77
25.27
20.23

16.30
20.98
3.24
7.68

16.73
27.74 
14.14
10.70

22.90
44.09
17.04
1.37

1.06
4.51
11.71
24.50 

7.15
26.74
19.01
22.27

20.26
M A9  OA

31.58
23.04

15.19
25.73
16.56

15.29
15.48
27.86
20.04

20.57
30.22
3.26
10.97

23.38
31.27 
15.77
14.66

6.53
32.28
25.99
1.27

.91
2.81
15.67
24.34 

5.59
33.72
8.35

29.35

20.23
33.12 
39.43
28.46

16.46
33.89
14.98

4.80
5.45
10.54
6.91

8.50
7.80
1.82
2.69

5.02
7.01 
7.44
5.81

2.33
4.92
8.59
3.98

1.06
.29

5.47
10.03 

2.62
8.54
3.12
7.73

7.10
11.54 
6.19
9.29

4.32
8.09
8.33

2.1
2.7
4.9
1.3

1.1
.8

3.1
9.6

4.8

1.5
1.0

1.2
.5

1.3
2.9

11.6
12.9
3.5
1.1 

4.3
1.2
1.8
.5

.7

.8

.9

1.8
1.1
1.6

3.4
5.5
1.4
2.8

2.4
1.9
6.9
2.1

2.2

3.9
4.9

2.5
1.2
3.9
4.5

3.9
5.4
3.6

4.2
3.5
2.6
4.2

2.6

4.5
5.7

4.4
3.4
3.9

5.0
5.1
2.1
6.9

7.2
6.9
8.3
6.6

7.5

6.7
9.0

8.1
7.4
5.7
10.0

6.1
3.4
7.8

8.4
6.8
7.8
10.0

9.2

5.0
6.2

8.7
7.2
7.0

1.5
1.4
1.0
1.1

2.9
3.5
2.6
.9

1.8

2.0
2.7

4.3
3.2
1.9
3.3

.6

.5
2.1

2.2
1.3
2.6
.6

2.7

1.3
.7

1.5
2.1
2.0

3.6
1.2
1.2
1.4

1.3
.9
.5
.9

.8

1.5
1.2

2.4
1.3
1.1
1.2

.6

.1

.6

.7

.9
2.7
.4

.8

1.2
.7

1.1
.9

1.4

4.3
3.1
4.8
4.5

3.1
3.7
.9

1.4

2.4

3.4
1.8

3.4
5.1
3.3
.4

.4

.9
2.1

1.9
3.9
3.7
3.1

3.1

4.4
3.6

2.6
3.6
2.9

2.6
3.1
5.6
4.1

3.8
4.5
.9

1.8

3.3

3.1
2.3

1.2
4.1
4.6
.5

.4

.6
2.7

1.4
4.5
1.7
3.8

3.2

5.3
4.2

2.9
4.1
2.9

1.2
1.7
2.9
1.8

2.1
1.6
.7
.6

1.1

1.8
1.1

.7
1.1
2.0
1.1

.4

.1
1.4

.5
1.7
.8

1.3

1.6
2.5 
1.2
1.9

1.0
1.6
2.1
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Table 3.--Wind-run end wind-duration hittogrim data, 
October 19S7-fi*c«rt»r 1989 Continued

Day 
of 

 oath

(sectors
0 

to 
45

45 
to 
90

Wind run per sector, in ailes 
are indicated as decrees froa north)

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 
360

Wind duration per sector, in hours 
(sectors are indicated as decrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

SEPTEMBER 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
IS
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

3.89
8.54

22.90
34.08

4.01
6.43
1.49
1.87

2.54
2.88
2.09

38.76

44.23
46.85
28.75
49.22

87.41
.94

4.06
61.10

80.52
116.52
65.35
58.92

30.86
5.21
2.76
1.03

2.71
3.12

56.54
73.03
63.67
51.77

61.15
13.15
9.29
17.33

11.16
22.99
20.11
18.46

62.33
39.41
19.92
22.32

17.52
.77

36.24
18.98

9.05
3.41
10.44
9.91

9.38
17.26
11.62
3.17

13.82
11.40

83.21
80.30
65.23
67.63

76.44
30.22
43.85
61.78

53.14
37.58
26.69
40.92

57.48
3.48
10.94
28.25

45.94
31.87
67.22
64.51

45.19
13.78
35.62
39.94

33.67
34.49
26.64
19.01

46.22
42.17

10.82
4.44
2.57
2.14

3.14
11.21
17.57
11.04

19.61
22.34
8.76
4.92

3.41
.05

1.22
6.84

3.36
22.27
3.84

25.56

17.21
5.42
7.51
13.66

20.30
5.50
7.20
2.45

11.74
9.17

2.64
1.08
.72
.29

1.42
22.27
2.69
1.03

2.09
7.73
3.74
1.10

4.51
.00

3.43
.67

4.30
1.70
3.00
2.47

1.87
.50

1.01
1.51

8.98
2.42
6.24
2.09

3.50
2.62

15.02
2.69
.86
.65

11.71
33.65
39.17
19.44

18.79
20.71
15.96
3.79

9.10
.00

27.05
1.27

25.42
70.18
11.66
1.25

2.69
.31

1.51
.62

37.08
14.98
38.95
47.40

16.51
26.42

15.62
1.70
1.20
.82

14.09
17.21
64.78
31.56

32.23
15.86
26.38
2.02

4.99
.00

20.57
1.37

5.86
92.38
5.16
.58

2.74
1.32
1.32
.70

18.65
15.86
36.50
83.54

19.49
37.08

5.16
.94

2.06
.60

2.95
7.44
10.03
8.59

7.78
6.14
5.50
1.49

2.14
.00

2.69
1.37

1.34
10.39
2.95
.34

.94

.70

.60

.84

2.52
7.39
10.18
13.25

5.81
7.94

0.8
1.4
3.9
5.9

1.0
1.7
.4
.5

.7

.8

.7
6.9

4.7
12.8
7.6
11.0

9.0
.2

1.0
8.4

13.1
18.3
10.9
9.5

3.8
1.5
.9
.3

.8

.9

5.3
9.8
9.0
7.7

7.7
3.2
2.2
3.6

2.7
3.6
3.1
3.8

7.2
9.3
5.3
4.5

2.8
.2

5.7
2.4

1.2
.8

2.6
2.4

2.3
4.4
2.5
.8

3.3
2.9

9.1
10.3
8.9
8.9

9.8
5.5
7.5
10.2

9.0
6.5
5.7
7.3

7.2
1.8
3.8
5.6

6.4
4.8
11.9
8.7

5.7
2.8
6.8
7.9

6.3
7.5
5.5
4.0

9.0
7.8

2.0
.8
.5
.5

.6
1.8
2.4
1.6

2.9
3.8
2.5
1.5

.9

.0

.4
1.4

.7
2.8
.9

3.5

2.4
1.0
1.5
2.7

3.6
1.5
1.6
.5

2.2
1.7

0.7
.3
.2
.1

.3
2.9
.5
.2

.6
1.5
1.3
.7

1.0
.0
.6
.3

.8

.3

.8

.5

.4

.2

.4

.5

1.4
.8

1.2
.5

1.0
.7

2.3
.6
.3
.3

1.8
4.2
3.4
2.5

2.5
3.4
3.8
1.8

1.6
.0

3.2
.4

2.9
6.0
1.9
.2

.5

.1

.9

.3

4.0
3.0
4.9
5.8

2.9
3.4

2.4
.4
.4
.3

2.1
2.7
6.0
4.0

4.2
3.0
5.4
1.1

.8

.0
2.6
.4

.9
8.4
1.1
.2

.4

.5

.6

.3

1.9
3.2
4.9
9.9

3.3
4.8

1.2
.2
.6
.2

.6
1.8
1.5
1.3

1.4
1.3
1.5
.7

.6

.0

.6

.4

.3
1.2
.7
.1

.2

.3

.3

.3

.6
2.0
2.5
2.1

1.4
1.7
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Table 3.--Ifind-run ancf wlnd-durmtlon histogram data, 
October 2907-ZtoCMtwr 1959 Continued

Day 
of 

 onto

Wind run per sector, in ailea 
(aectora are indicated aa degrees from north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated aa degreea froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

OCTOBER 1988

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

15.02
10.94
10.49
6.19

6.91
39.00
31.61
40.97

19.49
48.70
43.51
36.62

50.33
25.66
57.46
1.30

.74
2.57
2.09
2.71

49.03
61.94
31.58
21.41

22.51
35.47
2.62
2.16

3.48
45.58
23.50

14.81
13.10
13.66
33.46

45.70
16.51
11.88
12.67

19.49
28.39
11.88
16.75

12.12
14.90
14.50
10.15

6.89
7.92

20.09
16.27

14.26
9.65
10.99
17.21

12.46
8.09
11.42
8.26

28.03
12.43
20.50

55.10
34.03
34.97
44.83

66.53
37.13
42.89
41.90

75.43
70.68
32.59
27.74

36.10
37.37
40.66
53.35

35.95
34.87
66.43
59.71

68.11
43.15
57.26
69.60

66.10
47.11
55.15
43.49

65.88
33.41
72.60

22.54
6.98
9.65
14.47

20.83
7.66
9.17
11.06

16.34
2.95
7.01
6.17

2.57
9.84
4.63
7.01

.91

.60
18.55
22.10

18.41
18.48
6.62
11.16

26.47
19.68
2.33

25.66

16.25
9.72
10.13

5.64
7.03
5.40
8.30

7.18
2.59
2.54
2.23

1.61
.74

3.79
3.58

1.34
5.09
1.73
1.13

2.38
1.06
2.11
1.13

.31

.50
1.46
.82

2.14
6.14
1.37
7.18

3.65
2.35
.58

11.30
20.26
18.29
16.34

6.10
4.03
7.94
1.70

2.40
1.46
2.95
8.98

7.68
10.97
16.15
29.26

39.12
27.72
6.24
10.85

.38
5.78
11.90
11.74

13.99
34.06
25.08
31.90

5.42
12.70

.82

7.32
22.25
24.86
12.82

3.02
3.17
4.03
2.09

2.83
1.51
3.22
8.11

7.15
3.53

20.71
52.92

77.57
46.03
7.73
16.10

.53
17.35
15.14
20.83

15.14
19.78
45.22
28.20

8.09
14.95
1.30

1.56
7.73
8.78
7.68

2.57
3.14
3.26
3.50

2.86
1.70
3.41
4.90

2.52
.84

2.64
8.40

8.14
10.10
2.83
5.54

.12
6.50
5.02
2.28

2.83
8.76
9.74
5.71

6.22
4.32
1.03

2.4
2.0
2.0
1.6

1.8
7.1
5.8
5.8

4.2
8.8
7.8
6.4

7.8
4.6
5.9
.4

.3

.7

.6

.8

8.2
7.4
4.0
3.0

3.0
3.5
.6
.7

.8
6.2
4.9

3.1
2.8
3.0
4.8

5.7
3.3
2.8
3.6

3.0
3.5
3.2
3.4

3.2
4.1
3.3
2.6

1.8
2.3
4.1
4.2

2.8
2.3
2.4
3.6

2.7
1.6
2.7
2.0

4.4
3.6
4.1

9.8
6.2
6.5
6.4

8.5
7.3
8.6
8.9

11.0
9.8
7.0
5.4

7.6
8.1
9.2
10.2

6.7
8.8
12.0
10.4

10.2
6.8
10.5
11.6

10.3
6.9
9.9
7.3

10.8
6.4
12.2

3.8
1.8
2.1
2.3

3.6
1.8
1.9
2.3

2.9
.6

1.7
1.6

.7
2.1
1.0
1.2

.2

.4
3.4
3.1

2.4
2.1
1.3
1.6

3.2
2.7
.6

3.6

2.8
1.5
1.5

1.2
1.7
1.2
1.5

1.4
.9
.8
.7

.5

.2
1.0
1.1

.4
1.2
.3
.4

.6

.4

.6

.4

.1

.2

.4

.1

.4
1.1
.4

1.4

.7

.6

.2

1.9
3.5
2.9
2.5

1.2
1.3
1.9
.6

.6

.3

.9
2.5

1.8
2.2
1.5
3.0

5.2
3.9
1.2
1.5

.1

.9
1.8
1.3

1.7
4.3
3.2
4.3

1.3
2.2
.2

1.4
4.0
3.9
2.7

.8
1.2
1.1
.9

.8

.3
1.1
2.0

1.5
1.1
2.2
5.0

8.0
5.5
1.3
2.4

.2
2.7
2.2
2.3

1.9
2.5
4.8
3.2

1.7
2.4
.4

0.4
1.8
2.1
2.0

.8
1.1
1.0
1.2

.9

.4
1.2
1.5

.8

.4

.5
1.1

1.1
1.9
.6

1.1

.0
1.5
1.2
.4

.6

.4

.6

.2

.3

.1

.3

100



Table 3.--Wind-run and wind-duration nistoorai data, 
October 2987-D»c«a*«r 1989 Continued

Day 
of 

ax>nth

1 
2 
3
4

5
6 
7 
8

9 
10 
11 
12

13 
14 
15 
16

17 
18 
19 
20

21 
22 
23 
24

25 
26 
27 
28

29 
tn

(sectors
0 45 

to to 
45 90

42.41 12.50 
16.06 8.09 
1.34 2.64 
1.10 .41

4.27 9.53 
58.30 7.39 
13.56 12.74 
2.47 22.20

1.39 18.65 
5.71 15.41

Viod run per 
are iodicated

90 
to 
135

32.42 
35.02 
11.93 

.17

21.79 
10.82 
27.10 
35.21

21.70 
57.26

135 
to 
180

6.84 
13.22 
3.34 
.26

.96 
3.50 
6.62 
11.95

2.30 
52.18

sector, io Biles 
as degrees froai north)

180 225 270 315 
to to to to 

225 270 315 360

NOVEMBER 1988

6.05 13.56 4.37 4.49 
3.70 20.95 23.28 5.81 
2.64 36.60 97.97 28.08 
.89 63.70 188.40 34.18

4.56 32.64 54.41 20.57 
3.55 26.30 34.01 10.87 
2.69 23.59 40.10 5.57 
3.22 18.24 18.41 2.54

3.65 27.82 55.63 8.90 
1.99 3.36 4.44 11.69

(sectors
0 45 

to to 
45 90

5.9 3.5 
2.4 2.4 
.4 .9 
.3 .1

1.1 1.7 
7.1 2.0 
3.2 2.5 
.9 4.0

.6 3.3 
1.2 2.5

Wind duratioo per 
are iodicated as

90 
to 
135

6.8 
8.0 
3.1 
.0

3.9 
2.2 
4.6 
6.4

3.7 
8.0

135 
to 
180

1.7 
2.7 
.8 
.1

.3 

.8 
1.5 
2.1

.7 
6.2

sector, in 
degrees fr<
180 
to 

225

1.3 
.9 
.4 
.1

.6

.7 

.9 
1.1

.7 

.7

225 
to 

270

2.2 
2.9 
4.1 
4.8

4.5 
3.9 
4.0 
4.0

4.0 
1.1

hours 
m north)

270 
to 

315

1.1 
3.2 
10.4 
14.7

7.7 
5.0 
6.0 
4.6

8.7 
1.3

315 
to 

360

1.4 
1.4 
3.9 
3.6

4.1 
2.1 
1.2 
.9

2.2 
2.7
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Table 3. Ifind-run and rind-duration hlttogrtm data, 
October 2967-0«c*ab«r 1969 Continued

Wind run per lector, in aiilei Wind duration per lector, in houra
Day (lectori are indicated ai degreei froai north) (aectori are indicated ai degreei froai north)
of 0 45 90 135 180 225 270 315 0 45 90 135 180 225 270 315
aonth to to to to to to to to to to to to to to to to

45 90 135 180 225 270 315 360 45 90 135 180 225 270 315 360

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

DECEMBER 1988
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Table 3.--Wind-run and rind-duration hittognm data, 
October 2987-ItoCMtor 1989 Continued

Wind run per sector, in ailes Wind duration per sector, in hours
Day (sectors are indicated as detrees froai north) (sectors are indicated as degrees from north)
of 0 45 90 135 180 225 270 315 0 45 90 135 180 225 270 315

 onth to to to to to to to to to to to to to to to to
45 90 135 180 225 270 315 360 45 90 135 180 225 270 315 360

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

JANUARY 1989

103



Table 3.   {find-run and wind-duration hintognm data, 
October 1967-A*c«ft(>«r 19«9--Continued

Day 
of 

 onth

( ectora
0 

to 
45

45 
to 
90

Wind run per sector, in Biles 
are indicated at degree* froa north)

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per lector, in hour* 
(sectors are indicated as degrees fro* north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

FEBRUARY 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14 
15
16

17
18
19
20

21
22
23
24

25
26
27
28

2.86
5.50
7.78
4.22

6.43
6.53
6.38
6.17

6.43
7.49
9.43
5.50

5.93
2 Of..00 
2.78
4.87

4.73
6.05
3.55
.02

4.34
4.06
6.70
6.00

3.00
3.79
1.13
2.11

3.91
2.59
3.60
2.69

23.64
36.05
27.74
18.41

29.06
19.54
9.58
9.17

14.98
4.22 

48.53
74.54

42.84
62.18
8.81
.00

6.43
76.49
22.73
49.61

17.16
7.34
3.62
19.68

8.76
.79

11.64
4.58

29.76
31.70
37.92
18.70

64.06
32.06
15.19
17.62

41.52
15.02 
39.58
50.30

37.32
50.98
13.32

.00

31.97
91.56
60.17
40.42

65.52
16.15
19.58
45.38

15.12
1.20
1.80
2.57

3.41
11.06
8.42
4.80

19.20
9.60
1.61
4.46

6.00
7.49 

25.78
22.49

14.21
9.05
4.92
.00

1.78
18.82
15.53
18.60

18.17
4.30
1.44

16.75

41.93
16.85
1.03
.74

.34
1.37
2.54
4.08

2.14
1.51
.62
.89

1.37
2 1A» 10 
1.56
2.35

1.85
1.82
.79
.38

.82

.91
1.37
2.98

.86
1.32
.60

1.51

146.14
73.49
9.24
13.03

5.93
3.86
8.16
7.10

3.79
2.76
6.31
15.10

9.12
10.30 
1.90
3.05

5.06
3.72
10.34
48.60

5.66
.72

1.49
4.32

1.63
20.47
22.20
7.80

23.47
45.65
27.62
73.92

32.06
2.02
2.52
9.43

7.08
4.08
18.98
49.20

20.04
20.23 
1.97
5.38

3.29
6.22

25.92
257.04

22.10
1.73
2.52
4.99

3.60
68.54
55.01
15.50

3.58
16.22
16.01
16.56

9.89
4.30
3.79
13.39

12.29
6.46
7.42

11.88

4.18
5.09 
1.97
7.49

3.77
4.70
5.90
8.52

9.74
3.53
5.76
7.49

3.24
18.48
9.05
4.51

0.7
1.3
2.6
1.3

2.0
1.9
2.0
1.8

1.7
2.9
3.2
1.7

1.9
1.3 
.9

1.0

1.7
1.9
1.4
.0

2.2
.1
.7
.5

.0

.4

.4

.7

1.0
.6

1.2
.9

5.9
8.9
6.7
5.5

3.8
4.8
4.0
2.2

3.7

7.4
6.1

6.1
7.8
2.7
.0

2.0
7.9
5.1
6.7

4.2
2.4
1.1
4.1

1.6
.2

1.6
1.1

6.0
6.8
7.1
5.0

7.8
6.5
4.2
3.0

9.6

7.6
8.1

7.2
6.6
2.8
.0

6.3
10.3
10.7
6.9

12.3
3.8
5.5
9.3

2.1
.4
.6
.6

.7
2.0
1.7
1.3

2.9
2.1
.6
.8

1.7

4.6
3.3

2.5
1.6
1.2
.0

.7
2.2
2.7
2.8

2.9
1.0
.4

3.1

3.8
1.7
.5
.3

.1

.6
1.0
1.3

.8

.8

.6

.4

.5

.7

.7

.8

.6

.6

.0

.5

.3

.5
1.0

.4

.4

.3

.6

10.9
7.8
3.2
3.0

1.2
1.5
3.0
2.5

1.3
1.7
2.5
3.2

1.5

.9
1.0

2.6
1.4
4.2
3.7

2.1
.2
.6

1.4

.7
2.9
4.6
1.9

2.6
8.4
8.4
12.9

5.6
.8

1.1
2.7

2.0
2.0
5.5
9.4

3.6

.8
1.6

1.4
2.1
8.8
19.2

6.4
.6
.8

1.5

1.2
8.5
9.5
3.0

0.9
3.3
5.3
3.6

2.2
1.1
1.1
3.4

3.0
2.6
2.8
3.0

1.2
2.2 
.8

1.8

1.4
1.7
2.1
1.0

3.4
1.0
1.5
1.9

1.1
3.3
2.0
1.1
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Table 3. Wind-run and wind-duration histogrra* data, 
October 1967-Z>«c«ab«r 19fl9 Continued

Day 
of 

 oath

(sectors
0 
to 
45

45 
to 
90

Wind run per sector, in miles 
are indicated as degrees fro* north)

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 
360

Wind duration per sector, in hours 
(sectors are indicated as degrees from north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

MARCH 1989

1
2 
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

2.38
15.72

11.78
7.58
6.36
4.39

2.28
1.08
4.32
4.25

.84

.22
2.64
3.12

.96
3.46
3.43
2.04

3.02
2.38
3.14
2.98

1.94
1.87
2.54
3.22

.91
1.30
3.65

10.66
29.74

68.78
78.62
127.49
55.92

12.36
14.33
18.46
21.31

6.98
.38

5.21
13.22

4.06
25.27
15.00
12.14

49.56
48.67
82.92
24.70

13.25
43.25
4.18

21.34

3.00
18.02
31.54

11.06
33.89

48.98
89.52
62.33
49.97

78.58
77.06
47.76
70.46

35.98
.38

13.68
40.94

13.85
57.55
28.54
28.22

61.27
53.42
48.65
61.39

85.61
55.44
21.38
39.60

7.82
13.30
42.36

0.36
2.47

17.64
9.53
8.76

22.99

29.11
60.36
21.36
22.87

12.00
.17

3.79
15.29

.67
20.83
8.18
2.54

21.26
15.00
7.82
12.72

15.55
9.67
6.70
8.52

2.26
2.30
8.93

0.94
.22

2.21
1.22
1.27
1.80

5.69
6.72
3.29
4.15

10.92
1.37
5.98
12.79

8.42
5.23
2.33
.72

2.45
3.38
2.35
5.04

5.04
2.59
5.59
8.30

3.62
2.66
7.97

25.66
2.26

3.55
2.18
1.75
3.00

7.51
7.44
3.91
7.18

65.14
77.35
24.12
38.11

90.67
17.18
16.87
34.25

5.64
15.00
17.83
14.52

24.17
19.42
37.85
28.39

54.48
52.10
39.65

80.38
15.53

5.11
1.68
1.73
3.14

3.60
5.90
6.10
3.86

71.52
174.96
27.22
9.84

133.27
16.90
29.95
43.13

2.86
13.87
21.05
5.04

14.88
28.68
36.91
27.70

63.62
80.90
29.09

15.53
9.77

7.92
3.34
2.38
5.52

2.47
3.17
7.25
3.84

7.92
18.38
11.30
1.97

14.11
4.63
4.68
9.26

2.90
3.62
5.45
2.21

2.47
8.52
7.27
5.98

4.20
8.42
5.30

1.4
4.2

2.5
1.7
1.6
1.2

.7

.3
1.2
1.2

.2

.0

.9
1.0

.3
1.0
1.5
.6

.6

.6

.8

.9

.5

.5

.8

.8

.4

.5

.9

2.6
5.0

6.5
7.9

10.7
6.9

3.0
2.7
3.9
4.0

1.4
.1

1.8
3.4

1.3
4.0
3.1
3.0

5.8
6.0
8.3
4.8

2.4
5.0
1.4
3.8

.7
2.7
4.2

2.8
6.2

6.4
10.2
7.4
8.0

10.4
9.3
9.0
10.1

5.2
.1

3.8
7.2

3.3
8.2
6.8
7.3

9.8
8.4
6.1
10.2

12.4
7.7
4.8
7.2

1.8
3.6
5.4

0.2
.8

2.6
1.3
1.6
3.2

3.8
6.1
3.4
3.6

1.8
.0

1.2
2.7

.2
3.0
2.1
.8

3.7
3.0
1.4
2.4

2.7
1.7
1.5
1.8

.8

.7
1.5

0.3
.1

.7

.4

.4

.7

1.8
1.7
1.2
1.1

1.4
.2

1.8
2.1

.7
1.1
1.1
.3

.7
1.0
.6

1.1

.9

.6
1.5
1.7

.9

.6
1.4

3.3
.8

1.4
.7
.6

1.1

2.3
1.8
1.4
1.8

6.3
6.5
5.3
5.1

6.6
2.7
2.8
4.2

1.6
2.3
2.4
2.6

2.8
2.6
6.3
4.0

8.5
5.8
5.3

10.0
3.7

1.6
.5
.6

1.1

1.0
1.2
1.7
1.0

6.5
14.7
5.9
1.6

10.1
2.7
4.3
5.6

.8
2.0
3.0
1.2

1.6
4.0
5.8
3.5

9.7
8.1
3.6

3.1
2.6

1.8
.9
.8

1.6

.7

.7
1.8
1.0

1.0
2.0
3.0
.6

1.4
1.0
1.9
2.0

.8

.6
1.2
.7

.6
1.6
1.5
1.1

1.0
1.7
1.4
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Table 3. Wind-run and wind-duration histogram data, 
October 1967-ItoCMtor 1989 Coatiaued

Day 
of 

axmtb

Wind run per sector, in ailes 
(sectors are iadicated as decrees frosi north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 270 
to to 

270 315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as decrees from north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

APRIL 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

1.87
2.14
.12
.84

3.98
3.02
1.39
.84

3.84
6.67
4.61
10.08

2.83
1.03
3.26
3.17

2.35
1.99
4.94
6.19

.67

.22

.74

.72

2.76
1.51
3.17
3.38

3.70
1.49

33.36
1.58
.00

1.27

5.35
11.95
8.93
.38

10.27
46.54
34.61
41.33

19.30
11.59
12.53
20.52

14.54
19.34
33.74
47.64

8.33
28.58
39.19
34.42

38.78
24.48
5.04
21.72

13.54
9.65

30.02
1.82
.00

3.31

6.10
20.45
17.02

.19

4.56
60.00
48.34
61.22

39.72
72.14
39.62
18.26

22.39
38.21
49.22
62.09

74.86
66.89
89.66
87.74

43.37
39.55
9.65

30.50

8.52
21.62

6.38
1.39
.12
.48

2.14
.48
.58
.05

.98
4.03
5.28
11.38

6.29
16.37
13.54
1.78

3.22
.38

11.62
11.54

19.27
29.47
26.78
22.80

14.16
12.26
1.39
8.09

2.23
5.02

2.09
11.47
4.27
.98

4.97
1.63
3.29
2.42

2.64
3.26
4.25
3.84

2.62
1.61
9.38
2.14

5.74
1.70

12.26
3.24

9.55
22.51
16.94
13.92

14.14
12.05
6.82
7.20

4.68
2.23

8.66 7.70
97.82 86.81
74.47 132.12
78.77 180.72

37.85 59.14
63.72 118.90
56.90 110.88
78.26 154.80

70.70 112.44
10.99 11.09
27.41 23.21
2.81 4.22

27.26 29.52
30.58 35.86
56.09 40.39
45.60 69.10

64.44 88.39
48.17 71.66
28.01 10.61
10.18 8.98

40.61 21.43
57.17 7.06
21.02 2.23
17.98 1.75

40.94 8.66
49.51 49.06
53.14 52.08
35.06 28.58

41.21 52.01
48.82 57.67

1.51
7.56
12.43
17.76

15.14
9.98
14.57
21.48

14.18
7.18
4.87
3.79

8.78
6.60
6.02
8.30

8.23
6.89
3.31
5.09

1.08
.41
.48
.29

3.24
4.90
8.86
5.14

11.04
7.32

0.6
.9
.0
.2

1.4
.9
.5
.2

1.0
1.6
1.0
1.9

.9

.3

.8
1.0

.6

.5
1.2
1.5

.2

.0

.1

.1

.8

.5

.9

.6

.8

.5

6.6
.8
.0
.4

1.9
2.9
2.4
.1

1.9
5.9
4.9
6.7

4.4
2.4
2.4
3.9

2.6
4.1
5.0
5.9

1.4
3.1
4.0
3.6

5.1
3.3
1.8
3.9

2.4
2.4

8.5
.8
.0
.9

2.2
4.6
3.7
.1

1.0
8.5
7.1
9.5

7.2
10.1
6.4
4.3

4.4
6.8
7.1
8.8

11.0
9.3
11.7
12.2

6.8
6.2
2.7
6.4

1.9
5.3

2.3
.4
.0
.2

.8

.2

.3

.0

.3
1.0
1.0
2.3

1.3
2.1
2.3
.7

.7

.1
2.0
2.0

2.7
3.8
3.5
3.4

2.2
1.8
.5

2.0

1.0
1.3

0.9
1.7
.6
.2

1.3
.3
.7
.3

.5

.9

.9

.9

.6

.3
1.3
.6

.8

.2
2.0
.7

1.4
2.3
2.0
2.0

1.9
1.6
1.3
1.4

1.5
.6

2.2
9.5
8.3
5.6

5.4
4.7
5.1
6.5

6.4
2.1
4.4
.7

3.6
3.4
5.4
4.8

6.0
4.7
3.9
1.8

4.5
4.6
2.1
2.2

4.6
4.8
7.3
5.0

6.2
6.0

2.0
8.2
13.4
13.9

7.7
8.8
9.6
13.7

10.3
1.9
3.5
.9

4.0
4.1
3.9
6.8

7.6
6.4
1.9
1.8

2.4
.7
.3
.3

1.4
4.8
7.2
3.6

7.4
6.6

0.6
1.4
1.6
2.3

2.9
1.4
1.7
2.9

2.3
1.6
1.0
.9

.8

.2

.2

.5

.1

.0

.8
1.2

.2

.1

.1

.0

.9

.9
2.0
.9

2.4
1.2
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Table 3.--Wind-run and rind-duration histogrraa dataf 
October 1987-Dec«Bl>«r 1989 Continued

Day 
of 

month

1
2
3
4

5
6
7
8

9
10
11
12 

13
14
15 
16

17
18
19
20

21
22
23 
24

25
9A »O

27
28

29
30
31

(aectort
0 45 

to to 
45 90

3.34 15.91
5.81 41.62
.82 13.32

3.46 2.45

3.84 20.02
3.29 19.75
3.70 31.63
2.28 70.82

3.55 108.96
.60 149.04

4.15 114.29
1.85 7.20 

3.38 67.01
3.65 138.07
2.57 102.24
2 &A 99 OO  OH zz . yy 

3.22 11.62
5.54 12.19
.62 5.50

4.30 21.60

4.03 21.17
2.52 22.49
2 11 1& 9K.11 1D.ZO

2.14 .41

3.41 15.79
6.34 23.02 
4.30 25.13
1.80 16.58

1.27 17.71
2.50 8.69
1.46 15.17

Wind run per sector, in Biles 
are indicated at detreet fro* north)

90 
to 
135

18.94
51.14
16.27
5.64

33.10
44.14
45.89
33.24

49.08
98.33
48.79
n &9  O*

49.01
72.77
45.10
M QK. w3

20.88
19.70
16.68
32.83

41.06
45.74
M i i.11 

.46

19.54 
tj> 01JO. Tl

38.38
52.32

46.56
24.82
23.26

135 
to 

180

6.05
7.44
1.87
.41

.72
5.90
8.86
7.20

6.79
9.77
8.66 
3.46

3.58
1.58
5.40
6.38 

3.34
9.89
.82

3.89

9.26
6.89
11.59 

.43

2.38
8.18 
8.26

44.78

19.78
8.83
3.53

180 
to 

225

5.66
7.03
9.48
2.86

1.70
1.42
5.06
2.52

4.54
7.15
7.94
3.31 

2.76
2.78
2.90
3.65 

2.33
11.93
3.12
4.49

11.52
7.54

24.46 
3.77

2.88
2 30 . jw
15.65
23.38

21.10
18.12
2.47

225 
to 

270

52.80
27.36
61.15
60.10

38.93
29.88
35.86
36.24

9.74
8.04
18.00 
i& 9 iJO.ZT 

26.59
12.43
13.32
20.98 

31.10
48.70
69.22
29.66

40.34
37.13
M AC    j

70.56

51.07
18.05 
56.90
54.10

58.73
70.56
52.82

270 
to 

315

HAT

69.72
25.08
75.10
117.34

52.63
40.30
39.02
36.77

17.45
.46

7.39
42.70 

19.13
5.47
13.73
17.88 

35.26
32.54
87.07
24.65

22.06
25.73
o« &lZ3.O1

114.10

60.26
24.02 
16.90
7.70

12.98
34.15
62.42

315 
to 

360

1989

10.49
6.58
9.94
18.74

9.10
7.99
4.06
5.88

8.16
.02

2.47
5 AO>OV

3.41
1.39
3.84
7.51 

7.61
8.11
11.90
8.54

5.59
4.54
3.24 
17.06

10.37
11.42 
4.46
.79

.43
5.78
6.94

Wind duration per sector, in hours 
(sectors are indicated as detrees fro* north)

0 
to 
45

0.8
1.2
.4

1.2

1.0
1.0
1.0
.6

.8

.0

.9

.7

.7

.6

.8 

1.2
1.6
.2

1.2

1.2
.7

.5

.8

1.1
.4

.3

.7

.6

45 
to 
90

3.0
5.4
1.9
.7

4.5
4.2
4.9
7.3

9.8
10.5
9.9

7.5
11.4
9.7

3.2
3.0
1.3
4.9

4.1
4.2

.1

2.6

4.3
2.2

3.0
2.0
3.2

90 
to 

135

3.8
7.0
2.5
1.2

6.4
7.3
6.7
4.9

5.2
10.3
5.8

6.8
7.1
6.1

4.8
4.1
3.2
6.1

6.6
7.5

.2

3.6

5.9
6.9

7.9
4.4
4.7

135 
to 
180

1.3
1.6
.6
.1

.2
1.0
1.5
1.3

1.1
1.4
1.4

.6

.5
1.4

1.2
2.0
.2
.8

1.7
1.3

.2

.8

1.4
5.7

3.2
1.6
.9

180 
to 

225

1.1
1.2
1.4
.6

.3

.3
1.0
.6

.8

.8
1.2

.6

.7

.7

.8
2.0
.4
.8

1.6
1.4

.7

1.0

2.0
2.8

2.7
2.5
.6

225 
to 

270

5.0
3.1
6.7
5.6

4.3
3.5
4.2
4.1

1.6
.8

2.5

3.8
2.2
2.2

5.0
5.4
7.5
4.0

4.6
4.7

7.6

6.0

5.8
4.8

5.6
7.8
6.0

270 
to 

315

6.8
3.0
8.6
10.9

5.7
5.0
3.9
3.8

2.7
.0

1.4

3.1
.9

2.2

5.5
3.8
9.6
3.8

2.7
3.2

11.9

7.0

2.2
.8

1.2
3.7
6.9

315 
to 

360

1.9
1.3
1.7
3.2

1.4
1.4
.7

1.0

1.6
.0
.7

.7

.3

.9

2.0
1.9
1.5
2.1

1.3
.9 
.6

2.5

1.8

1.1
.2

.1
1.0
1.1
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Table 3."Hind-run and rind-duration nistograa data, 
October 2967-Dec«at»r 1989 Continued

Day 
of 

awnth

Wind run per sector, in ailes 
(sectors are indicated as degrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

JUNE 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

4.68
2.50
3.14
4.20

4.37
3.79
9.58
1.58

3.07
4.82
4.87
4.06

2.95
2.93
4.54
3.10

3.50
4.85
3.41
.72

3.74
6.14
7.18
1.63

2.16
3.29
4.49
2.23

6.22
2.02

23.11
26.16
69.72
55.97

39.38
46.03
43.37
121.97

96.26
76.66
36.70
52.51

10.03
18.05
24.62
11.83

41.11
35.18
37.32
2.64

25.32
44.64
58.85
22.46

15.60
24.89
33.19
26.18

72.74
63.43

26.38
58.42
33.07
42.84

47.42
37.78
38.95
67.78

54.24
44.35
28.51
38.78

16.92
36.22
44.83
23.35

23.42
46.66
36.36
17.90

6.84
30.38
31.34
28.58

29.16
23.02
28.90
38.35

73.03
49.44

4.32
9.43
3.86
3.24

6.74
7.25
8.66
3.96

5.18
5.35
2.74
3.38

4.46
8.35
9.02
9.67

2.76
5.83
12.17
20.18

4.46
5.09
4.06
2.18

3.62
3.70
4.99
7.92

5.35
4.46

3.46
5.59
4.58
5.83

5.18
4.03
5.35
2.83

3.43
3.29
3.46
3.24

4.22
4.30
6.86
18.17

2.74
7.03
16.08
30.29

4.58
4.08
3.65
2.64

6.24
4.49
9.74
10.46

2.23
9.43

27.79
28.39
24.65
22.87

23.98
21.91
14.64
11.93

13.37
10.25
33.10
13.51

30.24
38.66
21.17
89.30

30.74
30.98
47.16
109.75

53.18
17.69
25.18
40.30

48.67
34.80
43.44
55.78

3.98
45.10

35.26
22.06
20.11
13.56

17.81
32.52
11.69
5.26

12.00
12.36
31.56
11.88

30.98
36.43
18.84
44.04

35.88
16.44
17.76
42.70

68.69
16.63
22.99
49.87

41.06
39.36
19.78
25.73

3.43
17.90

10.66
6.24
3.36
5.83

6.48
5.95
4.73
2.23

5.45
6.84
5.83
5.50

9.41
7.39
7.82
5.45

9.07
3.22
6.62
2.76

11.02
7.94
5.04
10.25

7.66
10.39
3.94
4.15

3.74
1.63

1.1
.6
.6

1.1

1.0
.8

1.6
.3

.7
1.0
1.2
1.0

.9

.9
1.0
.8

1.0
1.2
.7
.1

.9
1.3
1.5
.5

.6

.9
1.2
.6

1.2
.5

4.3
3.8
7.8
7.0

5.6
6.8
6.5
11.0

9.3
8.2
5.8
7.5

2.8
3.6
3.7
2.6

5.7
6.0
4.2
.6

3.1
6.8
7.2
3.5

3.6
4.6
6.1
3.7

8.4
7.5

5.2
8.0
5.1
6.2

6.9
6.2
6.9
7.9

6.6
6.4
5.3
6.6

4.6
6.0
6.8
4.1

4.0
6.7
4.9
3.3

1.2
5.2
4.4
4.7

5.5
4.5
5.3
6.1

9.5
6.3

1.1
1.6
1.2
.7

1.4
1.5
1.8
.8

1.2
1.3
.8

1.0

1.4
1.6
1.8
1.6

.8
1.2
2.2
3.2

.9
1.2
.8
.4

.8

.9
1.1
1.6

1.1
.8

0.9
1.2
1.1
1.2

1.2
.9

1.2
.6

.8

.9

.8

.9

1.2
.9

1.7
2.0

.7
1.3
2.4
3.3

1.1
1.1
.9
.6

1.0
1.0
1.6
1.5

.6
1.3

3.8
4.2
4.1
3.7

3.6
2.8
2.5
1.9

2.1
2.1
4.6
3.0

5.2
4.8
3.8
7.7

4.4
4.2
5.3
9.5

6.4
3.3
4.3
5.3

5.8
4.6
5.1
6.4

.9
5.1

5.0
3.1
3.1
2.4

2.7
3.8
2.1
.9

2.0
2.3
4.1
2.6

5.3
4.8
3.2
3.9

5.1
2.3
2.3
3.6

8.0
3.1
3.6
6.8

5.0
5.0
2.5
3.1

.9
2.2

2.2
1.2
.7

1.3

1.4
1.0
1.2
.5

1.2
1.5
1.2
1.4

2.2
1.4
1.7
1.1

1.9
.8

1.6
.3

2.1
1.7
1.1
1.9

1.4
2.2
1.0
.7

.9

.4
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Table 3.--Mind-run and wind-duration niatogra data» 
OctoJber 2987-D*c«ab«r 2909 Continued

Day 
of 

 oath

(lectori
0 45 

to to 
45 90

Wind run per sector, in ailes 
 re indicated aa degrees fro* north)

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in houra 
(aectora are indicated aa degreea froai north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 

180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

JULY 1989

1
2 
3
4 

5
6
7
8

9
10
11
12

13 
14 
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

1.94 13.25
10.06 45.24 
5.66 32.52
4.66 55.49 

6.00 21.05
4.01 44.45
2.28 66.96
5.95 78.55 

4.99 115.92
4.73 64.82
4.27 101.02
2.38 99.29

5,50 50.16 
3.02 27.77 
2.30 73.32
2.69 13.44

1.68 27.72
4.10 35.83
5.47 45.50
4.61 100.42

6.60 117.14
7.27 54.60
3.62 55.22
4.75 42.65

3.43 117.10
8.38 145.30
3.60 44.21
2.86 65.23

3.82 44.33
9.82 63.24
9.07 92.95

49.10
50.23 
43.54
32.62 

34.75
37.08
47.64
48.29 

67.85
34.92
53.59
63.17

AQ «e19 .03
34.66 
51.31
43.99

34.73
33.12
49.30
47.62

55.46
37.73
42.02
40.97

61.90
62.81
37.75
49.94

42.26
54.82
44.40

19.10
9.82 
11.11
4.70 

10.66
6.96
10.49
9 O&.yo 

3.96
4.75
3.17
4.80

6.31 
4.49 
5.78
15.24

3.96
6.96
5.74
2.83

3.05
6.31
5.95
5.26

3.89
3.19
10.01
8.81

6.43
4.44
2.38

10.54
2.83 
4.80
6.86 

4.49
3.36
7.54
5.74 

4.70
3.48
1.85
2.18

7.46 
3.07 
6.22
16.94

3.86
4.13
6.19
2.93

2.33
2.71
5.81
3.05

2.16
.55

6.19
3.24

3.22
1.97
1.46

49.51
7.27 
16.44
31.87 

18.74
19.44
16.66
7.37 

10.30
13.97
2.30
6.89

23.42 
21.91 
23.38
58.27

54.50
18.26
22.63
11.26

8.76
19.49
21.22
8.71

6.79
.12

14.09
5.45

16.82
3.58
4.61

24.41
6.10 
16.66
19.01 

15.96
19.68
9.91
5.74 

5.40
19.56
2.66
4.42

11.95 
19.44 
15.34
13.90

58.15
12.96
13.97
7.99

6.82
16.94
14.06
8.78

6.98
.02

8.66
4.68

12.46
4.25
4.20

5.02
4.80 
7.18
4.49 

9.58
9.17
5.64
6 1Q. iy 

2.23
8.62
1.70
1.34

4.13 
6.12 
3.55
1.03

6.70
5.83
4.75
3.02

2.42
7.70
2.95
4.94

2.18
.19

3.41
2.69

5.35
2.45
3.19

0.5
2.0

1.6
1.0
.6

.8
1.1
.9
.7

1.0 
.5
.8

.5
1.0
1.0
1.0

1.1
1.3
1.0
1.4

.6
1.1
1.1
.9

1.2
1.8
2.0

2.6
7.6

4.2
6.6
6.9

11.3
7.4
12.0
10.0

6.1 
7.9
2.7

5.3
7.2
6.1
10.9

11.8
7.2
7.1
6.4

11.9
14.6
6.6
8.4

6.2
8.9
11.2

7.2
7.6

5.6
5.7
6.1

7.3
5.9
7.6
8.4

6.6 
6.6
7.2

5.9
6.3
6.5
6.1

6.9
6.0
6.4
7.2

7.1
7.4
6.6
7.8

7.1
8.9
6.9

2.8
1.8

2.0
1.2
1.8

.7
1.0
.9

1.1

.9 
1.2
2.6

.6
1.4
1.2
.7

.7
1.4
1.5
1.5

.7

.6
2.2
2.1

1.7
1.2
.6

1.5
.7

1.2
.8

1.6

.9

.8

.6

.6

.8 
1.3
2.3

.5

.9
1.4
.6

.5

.7
1.5
1.0

.5

.1
1.6
1.1

1.0
.6
.4

5.4
1.5

3.7
3.3
3.2

1.6
2.5
.6

1.6

3.9 
3.3
6.2

4.9
3.3
3.7
2.2

1.3
2.8
3.5
2.5

1.3
.0

2.8
1.5

2.9
.8

1.1

2.8
1.3

3.3
3.3
2.1

.9
3.3
.7
.9

3.2 
2.3
1.6

5.1
2.3
2.7
1.5

1.1
2.8
2.2
2.4

1.3
.0

1.8
1.2

2.2
.9
.9

0.9
1.2

2.2
1.8
1.5

.4
1.8
.5
.4

1.3 
.7
.4

.9
1.2
1.2
.7

.5
1.6
.7

1.4

.5

.0
1.0
.8

1.4
.6
.7
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Table 3.--Wind-run and wind-duration hittogrtm data* 
October 1987-D»C9mb»r 1989 Continued

Day 
of 

 onth

Wind run per sector, in ailes 
(sectors are iadicated as decrees from north)

0 
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind durstion per sector, in hours 
(sectors are iadicated as decrees froa north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

AUGUST 1989

1
2
3
4 

5
6
7
8

9
10 
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25 
26
27 
28

29
30
31

3.46
4.44
4.22
3.43 

8.16
10.27 
9.94
6.10

3.34
5.50 
2.64
2.88 

4.82
4.25
3.26
3.74

2.35
1.03
6.10
4.90

7.99
5.21
3.65
1.80

3.58 
4.82
2.90 
5.47

4.30
1.27
2.02

61.22
44.11
32.78
52.30 

44.30
60.58 
75.48
92.14

26.57
9& ft?4O.BJ

18.55
23.59 

48.84
47.71
20.52
76.03

157.73
16.13
50.98
37.46

20.83
20.16
21.86
23.26

18.58 
21.14
U ft9 

  O J

25.20 

39.77
23.62
21.77

40.56
36.17
43.25
38.78 

52.58
47.40 
33.41
48.62

28.44
28.51 
29.38
L\  >*HI . 4O

26.86
35.86
22.37
40.08

86.88
17.47
29.59
29.59

26.95
26.69
30.07
44.95

21.84 
26.35
34.90 
25.22

37.97
53.06
34.75

6.62
6.07
5.71
14.04 

7.92
9.31 
3.67
3.98

4.46
7.01 
14.02
9 on. oy 

2.38
2.23
4.03
4.78

2.26
8.04
5.09
3.58

4.51
4.20
7.75
19.97

1.25 
6.96
9.79 
4.13

3.82
7.15
6.07

4.13
3.82
11.81
10.18 

3.65
3.41 
2.66
3.31

5.98
5.71 
7.63
2.11 

3.14
3.26
4.56
4.13

.48
14.04
3.26
2.81

3.94
4.70
12.55
15.36

2.50 
4.97
10.78 
2.16

4.99
13.22
9.36

10.06
16.99
45.96
25.97 

12.17
14.45 
22.44
12.24

31.92
91 Oftall * 2rO

14.02
6 99  44

13.63
28.78
31.44
17.90

.48
78.79
18.14
21.58

29.06
21.74
39.62
54.14

32.14 
28.87
45.22 
26.93

29.50
52.49
55.01

9.24
12.50
24.65
15.24 

11.06
9.46 

20.76
6.72

25.37
17.30 
10.97
8.11 

12.29
38.23
28.06
14.26

.10
38.09
20.52
19.18

36.34
21.55
12.86
27.41

33.34 
30.41
32.16 
33.74

19.37
17.38
31.82

4.85
5.54
4.73
3.74 

5.59
4.49 
6.62
4.73

8.14
6.07 
3.77
3.67 

5.38
6.53
8.71
4.25

.43
4.51
5.90
4.94

8.74
9.43
4.90
3.36

7.85 
10.49
5.59 
12.62

4.20
3.67
4.37

1.0
1.3
1.0
.9

1.5
1.2

1.0

.9

1.5
1.0
1.1
.8

.4

.4
1.6
1.5

2.0
1.4
1.1
.5

1.1

.8 

1.1
.4
.6

7.2
6.1
4.6
6.4

8.6
10.2

4.5

5.1

7.6
6.5
5.4
9.3

14.2
2.1
6.8
6.2

4.3
4.4
4.2
3.1

4.9

6.9
3.2
4.7

6.8
6.4
6.2
6.2

5.2
6.2

5.3

6.8

5.8
5.5
5.1
6.3

8.6
3.3
5.7
5.3

5.2
5.4
5.4
6.3

5.4

6.4
7.9
6.1

1.8
1.8
1.0
2.3

.9

.9

1.1

3.0

.7

.6
1.0
1.1

.3

.7

.5

.0

.1

.1

.8
2.7

.5

.8
1.3
1.1

1.3
1.1
1.7
1.7

.6

.8

1.2

1.7

.9

.8
1.1
.9

.1
2.2
.8
.9

.9
1.4
2.2
1.9

.7

.9
1.9
1.2

2.2
3.2
5.4
3.5

2.8
2.1

4.6

2.9

2.9
3.9
4.7
2.5

.1
8.5
2.7
4.0

3.7
4.1
5.4
5.5

4.7

3.9
6.0
5.7

2.1
2.2
3.0
1.9

2.7
1.3

4.0

2.3

2.7
4.4
3.8
2.1

.0
4.7
3.0
3.5

4.6
3.9
2.3
3.1

4.8

2.8
2.4
3.5

1.3
1.5
1.0
.8

1.3
1.0

2.0

.9
1.3 

1.5
1.2
1.5
.8

.1

.9
1.5
1.3

1.9
2.0
1.3
.7

1.5

.9

.8

.8
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Table 3.--¥ind-run and rind-duration hittognm dat«, 
October 1987-D0c**»r 1989 Continued

Day 
of 

 onth

(sectors
0 

to 
45

45 
to 
90

Wind run per sector, in ailes 
are indicated as degrees fro* north)

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees fro* north)

0
to 
45

45 
to 
90

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

SEPTEMBER 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21 
22
23
24

25
26
27
28

29
30

4.51
2.78
2.74
2.64

3.77
.79
.07

3.31

3.43
3.07
1.37
2.66

2.23
3.82
4.99
5.52

3.34
2.04
5.62
3.02

.94 
8.26
3.50 
1.63

3.14
6.82
6.96
4.03

1.06
2.21

39.17
17.11
22.56
31.34

17.02
37.61
7.06
14.23

8.26
16.70
40.82
60.67

10.68
20.66
23.74
42.07

27.29
26.30
23.18
47.93

6.58 
94.56
60.05 
23.42

69.29
38.98
48.19
34.85

95.16
11.18

39.91
32.33
29.90
44.30

49.37
67.70
79.70
26.09

12.14
20.30
39.19
34.66

13.34
40.80
30.98
43.08

46.15
35.52
22.20
22.25

11.14 
83.42 
IS 4Ojy    »%*
54.86

35.57
28.87
44.06
31.70

47.40
40.39

7.22
11.93
5.69
6.00

13.30
17.81
15.89
9.58

3.12
2.78
2.02
3.00

1.66
10.32
6.00
6.29

16.80
6.82
3.53
2.69

£9.04

4.44 
1.61
9.00

2.64
2.90
8.90
3.58

1.27
24.77

3.70
11.90
4.70
3.31

10.75
13.30
17.76
6.98

4.25
3.05
1.73
1.18

4.01
4.20
4.73
2.64

14.88
4.99
3.38
3.67 

2n<v.110 
1.06
2 4|>. JO

2.88

3.89
2.90
6.14
3.55

1.78
22.68

29.76
61.97
51.41
23.02

33.79
45.24
51.48
33.50

27.62
35.45
22.01
6.29

24.19
15.98
21.14
11.54

41.93
34.51
17.02
32.66

32.90 
.89

23.14 
30.05

19.32
27.14
13.56
20.71

19.42
62.14

20.59
37.61
57.10
28.01

12.17
12.58
11.42
23.11

36.43
46.06
29.52
9.24

25.73
15.58
32.81
10.20

7.44
39.38
18.31
45.41

48.29 
1.03

34.20 
24.48

17.02
41.57
3.29

22.13

20.98
10.39

5.64
2.38
8.40
6.55

3.82
.91
.34

5.88

10.30
10.68
5.93
4.75

8.14
7.97
10.51
5.45

1.99
6.91
10.61
10.63

10.87 
1.08

10.03 
3.62

4.66
10.75
4.85
9.26

4.30
1.58

1.2
.8
.8
.7

1.2
.1
.0

1.0

.9

.9

.4

.8

.8
1.2
1.2
1.3

.9

.6
1.7
.6

.4 
1.3

.5

.7
1.4
1.7
1.0

.4

.7

6.2
3.8
4.3
6.4

4.0
3.9
1.1
2.9

1.7
3.6
6.2
7.5

2.5
4.2
4.7
7.4

4.3
4.8
5.4
5.4

1.6 
10.4

4.9

8.4
5.4
7.7
5.4

9.7
2.4

6.1
5.7
5.5
7.4

8.2
9.6
11.8
4.6

2.6
4.2
6.6
7.0

3.3
6.8
5.7
7.2

7.3
6.8
4.9
3.3

2.5 
10.1

8.8

5.4
4.8
7.3
5.5

6.4
6.7

1.5
2.2
1.2
1.2

2.2
2.7
2.2
1.8

1.0
.8
.5

1.2

.7
2.0
1.4
1.3

2.7
1.3
1.0
.8

.3 

.7

1.4

.7

.8
1.8
.9

.3
3.7

0.8
1.8
.8
.7

1.5
1.7
2.2
1.4

1.5
.8
.5
.6

1.7
1.1
1.1
.9

2.2
.7

1.1
.8

.3

.6

1.1
.9

1.0
.9

.4
2.7

3.9
5.9
4.7
2.9

4.0
4.3
5.4
6.0

5.9
4.9
3.7
2.1

6.3
3.2
3.0
2.4

4.7
3.9
3.5
4.5

.3

3.9

3.5
3.4
1.8
3.8

2.8
5.9

2.8
3.2
5.0
3.4

1.8
1.3
1.2
4.4

7.3
6.5
4.6
2.8

6.0
3.2
4.5
2.0

1.1
4.7
3.6
6.2

.4

3.0

3.0
4.9
.9

4.1

3.0
1.3

1.2
.5

1.4
1.1

1.0
.1
.0

1.5

2.7
2.0
1.3
1.8

2.2
2.0
2.1
1.2

.6
1.1
2.5
2.1

.3
2.1 
.7

1.1
2.1
1.4
2.1

.8

.4
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Table 3. Wind-run and wind-duration hiatogrut data f 
October 1987-Ztocmber 1989 Continued

Day 
of 

 onth

(aectora
0 
to 
45

45 
to 
90

Wind run per aector, in ailes 
are indicated as degrees from north)

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as degrees fro* north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

OCTOBER 1989

1
2
3 
4

5
6
1
8

9
10
11 
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30 
31

2.26
2.59
1.15 
2.40

2.64
4.42
1.30
2.30

1.44
2.90
1.99 
4.22

5.23
2.88
3.05
2.02

5.16
4.46
2.23
6.82

5.11
4.25
3.19
4.87

.94

.77
3.41
1.94

1.92
.84 

1.85

13.87
28.97
19.87
8 9ft. *o 

31.92
25.97
30.62
26.42

36.98
27.70
9& ftl-£O   OJ

29.81

26.06
22.34
9.29
18.12

26.59
26.66
98.16
27.89

19.34
16.49
20.83
25.27

82.73
3.94

37.92
8.23

3.84
25.18 
10.87

19.78
42.38
48.77
1ft 1&.iO. JO

42.96
34.25
39.50
43.87

46.15
52.73
1ft 91J0.»-i
30.14

33.29
46.49
22.63
13.06

29.16
38.47
50.40
28.87

29.02
20.54
48.22
51.46

72.26
12.74
77.86
30.22

14.40
29.30 
26.64

4.49
15.26
37.51 
nn&. uo 

3.17
5.42
4.44
5.62

8.30
8.76
1.78 
3.02

7.87
13.06
5.54
2.35

8.54
6.19
5.11
4.37

6.67
2.52
8.74
6.26

20.64
6.12
12.50
9.36

1.73
2.81 
8.45

3.60
17.47
22.54
U A9.04

1.56
3.07
2.14
1.68

2.11
2.42 
3 Art  on 
2.06

2.62
3.31
2.50
2.02

2.88
4.01
3.41
4.37

9.58
2.28
3.67
6.02

9.48
10.06
1.44
3.29

2.33
3.31 
1.99

47.52
49.70
36.48 
58.85

19.63
22.13
28.75
21.84

23.52
23.93
! ) n£ u.yo 
20.83

19.54
19.70
14.98
17.23

17.76
10.80
7.66
10.13

27.60
15.77
19.75
21.14

14.93
48.70
3.34

38.21

31.90
18.60 
21.74

59.78
11.47
5.64 
40.03

20.28
35.45
31.63
24.36

25.25
28.08
60.77 
29.50

30.17
22.22
22.13
28.66

15.29
9.86
7.42

14.23

8.78
23.26
16.13
13.49

2.21
48.00
2.11

66.89

36.29
17.83 
23.64

11.30
3.36
.72 

8.54

5.04
8.83
5.98
8.71

4.42
6.77 
8.78
11.50

8.52
5.40
8.28
6.89

4.44
5.30
3.05
9.50

2.50
9.67
6.48
7.20

.46
10.08
1.10
6.50

5.59
4.87 
5.16

0.6
.7
.3

.7
1.3
.4
.7

.4

.8

1.2

1.5
.8

1.2
.8

1.6
1.4
.7

1.8

1.8
1.7
1.0
1.2

.3

.2
1.2
.6

.8

.3

2.6
3.7
3.0

6.8
5.5
6.0
5.9

7.4
5.3

5.9

5.7
5.0
3.2
4.0

6.9
6.0
9.9
5.5

5.3
4.4
4.5
4.6

7.8
1.4
6.7
2.1

1.6
5.9

4.0
6.4
7.8

8.3
6.0
7.1
7.5

7.4
8.3

5.7

5.8
8.0
5.7
3.0

6.4
7.4
6.6
5.7

6.7
5.0
8.1
8.1

9.1
3.3
11.5
5.8

5.1
7.7

1.0
2.7
5.4

.7

.2

.0

.0

.2

.4

.8

1.4
2.2
1.6
.9

1.8
1.5
1.2
1.2

1.5
.9

1.5
1.4

2.8
1.6
2.0
1.7

.9
1.1

0.6
2.5
3.0

.5

.8

.5

.4

.5

.6

.6

.7

.7

.8

.9

.8
1.2
.9

1.2

1.7
.8

1.0
1.3

1.4
1.5
.5
.9

1.1
.9

5.8
5.4
3.6

2.9
3.0
3.7
3.1

3.0
2.8

3.0

2.7
2.8
3.8
5.0

2.7
2.4
1.8
2.4

3.9
3.5
3.2
3.3

1.9
6.5
1.0
4.5

6.0
3.8

7.3
1.7
.7

3.1
4.2
4.1
3.5

3.2
3.4

4.2

4.1
3.2
5.0
7.0

2.3
2.2
1.7
3.2

1.8
4.8
2.8
2.3

.4
7.1
.6

7.1

6.6
3.1

1.8
.8
.2

1.0
1.7
1.1
1.8

.7
1.3
1.2 
2.3

1.9
1.1
2.4
2.0

1.2
1.5
.9

2.5

1.0
2.5
1.6
1.6

.1
2.1
.3

1.2

1.7
1.2
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Table 3.--Wind-run and rind-duration histograa data, 
October 2967-Deceaber 1989 -Continued

Day 
of 

 oath

(sectors
0 

to 
45

45 
to 
90

Wind run per sector, in ailes 
are indicated as degrees froai north)

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated as decrees froai north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

NOVEMBER 1989

1
2
3
4

5
6
7
8

9
10 
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30

2.57 
4.70
2.90
1.30

2.06
.94 

3.62
4.39 

2.83
3.72 
5.38
4.63

2.50
1.49
2.38
2.06

1.46
3.02
6.24
4.27

4.54
1.46
4.75
1.87

2.02
2.78
.31

3.77

4.03
2.52

U 2H  atO

31.22
15.07
7.94

5.21
13.78 
4.80
12.29 

17.06
19.18 
26.14
21.50

26.45
3.96
10.68
11.28

28.20
28.61
58.03
43.94

26.40
35.21
30.43
10.46

21.91
25.51

.05
35.52

42.60
29.81

20.38
48.77
41.59
10.82

8.30
19.06 
11.59
13.90 

22.25
26.90 
45.79
46.37

33.62
4.13
18.55
68.11

38.88
51.43
36.46
67.39

49.22
50.04
46.34
20.71

25.99
27.14

.00
53.14

53.47
52.30

4.70
14.30
13.78
1.13

2.02
5.83 
3.55
1.80 

6.50
3.10 
13.25
15.48

6.55
.79
.46

21.72

.50
9.34
4.56
7.42

8.93
3.55
9.94
7.73

2.93
10.68

.02
8.06

10.70
5.52

2 A£.OO

5.09
1.78
7.34

4.13
3.02 
2.38
2.47 

3.72
2.57 
3.00
6.48

10.66
5.42
2.04
1.42

1.61
2.14
3.02
3.60

1.06
1.03
2.30
17.02

2.06
6.36
.72
.72

4.85
.96

ti tciH,al 
8.18
13.51
56.14

43.56
9A QJtat*t   2rO

21.26
28.70 

6.48
8.93 
2.52

35.64

46.25
62.30
36.02
2.54

22.01
9.46
4.27
6.53

13.06
12.29
5.62

61.30

22.54
47.16
45.79
3.86

7.51
4.39

25.34
4.42
17.64
54.67

63.86
45.29 
57.46
62.71 

8.06
10.08 
3.98

17.95

28.06
114.65
67.75
5.28

19.68
12.84
4.32
3.07

23.76
20.04
7.08

34.82

39.29
69.02
152.26
20.76

6.77
6.62

7.20 
4.32
4.90
7.03

12.26
6 19  lat

15.41
17.74 

4.01
4.51 
4.30
4.15

4.63
12.22
16.80
3.96

3.89
3.86
3.86
2.83

6.98
5.18
3.29
4.32

7.30
8.26
14.33
6.24

5.42
5.23

1.2
1.0
.5

.6

1.3
1.3

1.3 
1.8
1.3

.7

.5

.7

.8

.5
1.1
1.7
1.1

1.2
.5

1.5
.6

.8

.7

.1
1.0

1.0
.8

5.7
4.4
3.0

1.3

1.6
3.1

5.9
5.0

5.4
.9

2.4
3.1

6.8
5.7
9.4
7.0

5.6
7.3
7.2
2.4

4.0
3.4
.0

6.4

6.4
7.2

8.2
7.9
3.7

2.0

2.6
3.2

8.3
6.6

6.2
.9

3.6
11.6

8.5
8.9
6.5
10.0

8.1
9.2
8.1
3.9

5.2
4.0
.0

9.4

8.3
9.8

2.8
2.1
.5

.6

.9

.7

3.0
2.3

1.3
.2
.2

3.5

.2
1.8
1.3
1.3

1.6
.6

1.8
1.4

1.0
1.6
.0

1.4

1.7
1.0

1.4
.7

1.5

1.0

1.0
.7

1.0
1.2

1.5
.8
.6
.6

.5

.8

.9
1.1

.4

.3

.8
2.5

.7

.9

.1

.3

1.2
.4

2.1
3.0
7.0

6.5

3.7
3.9

.9
4.0

5.2
6.6
4.4
1.0

3.6
2.0
1.3
1.7

2.1
2.0
1.6
7.8

3.9
4.9
4.9
.7

1.9
1.3

1.3
3.5
6.3

9.1

8.9
7.6

1.4
2.2

2.8
11.7
8.2
1.7

3.0
2.6
1.3
.8

3.3
3.1
1.8
4.3

6.5
6.8
16.1
3.2

1.9
1.8

1.1
1.2
1.3

2.5

3.6
2.9

1.4
1.1

.7
2.1
3.5
1.4

.8
1.0
1.1
.7

1.4
.9
.9
.9

1.8
1.4
2.6
1.4

1.3
1.4
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Table 3.  Wind-run and wind-duration histogram data. 
October 2987-0«CM*«r 2909 Continued

Day 
of 

 onth

(aectora
0 
to 
45

45 
to 
90

Wind run per sector, in ailes 
are indicated aa degrees fro* north)

90 
to 

135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

Wind duration per sector, in hours 
(sectors are indicated aa decrees fro* north)

0 
to 
45

45 
to 
90

90 
to 
135

135 
to 
180

180 
to 

225

225 
to 

270

270 
to 

315

315 
to 

360

DECEMBER 1989

1
2
3
4

5
6
7
8

9
10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28

29
30
31

3.58
2.88
4.20
3.58

6.10
.51
.58

5.76

.30

.94

.94

.92

2.71
1.15
1.15
5.64

3.89
3.72
4.54
2.23

1.51
3.60
5.59
2.59

9.53
7.94
6.72
6.84

3.17
3.43
4.85

14.78
13.34
35.62
18.14

24.74
11.26
10.61
49.30

5.71
6.72
19.10
10.78

9.91
.22

3.60
8.93

12.07
13.87
22.06
40.06

4.01
28.85
33.10
40.99

59.30
60.82
130.80
24.14

36.82
6.02

123.36

45.84
55.46
66.02
48.82

39.43
20.06
16.15
66.60

38.54
15.79
16.68
64.90

16.20
.12

5.47
8.40

11.11
23.26
44.38
49.20

34.80
84.38
42.41
70.75

51.17
56.88
45.94
57.48

28.30
9.79
24.96

11.86
20.69
18.38
18.14

9.29
1.82
1.90

11.35

18.00
.26

1.32
24.82

.82

.31

.77

.96

2.35
3.91

31.82
33.12

26.54
14.42
25.75
21.55

8.35
18.55
6.43
19.32

7.10
.58

1.46

2.57
3.62
6.31
3.00

1.03
.67
.74

2.28

1.42
1.06
1.92
1.99

1.73
3.05
.38

1.27

1.03
.67

2.18
1.39

1.25
.82

2.21
1.56

2.45
1.94
2.35
1.25

.77

.50
1.13

6.60
3.84
3.98
5.66

3.41
28.10
16.25
4.15

21.26
19.10
13.37
4.87

10.46
46.03
17.66
6.79

3.91
8.69
2.90
1.51

17.02
1.54
4.49
1.94

3.36
2.93
2.76
2.38

7.10
15.19
2.71

6.24
4.46
4.27
5.95

4.63
56.35
47.04
4.22

37.75
64.30
34.99
5.71

22.46
100.99
80.23
22.49

5.52
36.94
2.90
1.87

50.90
2.02
6.84
1.10

6.94
4.61
5.76
3.72

13.66
44.04
1.39

4.46
5.74
5.95
5.30

3.98
7.34
17.02
6.70

5.57
14.47
11.02
4.15

10.18
24.89
19.39
8.69

5.62
7.56
4.82
2.66

9.65
2.21
9.34
2.83

13.78
9.26
9.46
6.86

8.69
21.62
1.06

1.4
1.0
1.0
1.3

2.1
.7
.6

1.3

.5

.6

.6

.6

1.2
.3
.7

2.8

2.4
1.8
1.5
.9

.6

.8

.5

.7

.9

.7

.6

.9

.4

.1

.5

4.6
3.4
5.3
4.9

6.5
3.5
2.1
6.6

1.8
1.6
3.5
2.6

3.1
.0

1.7
4.2

5.6
4.2
5.2
6.5

1.3
5.9
5.0
6.6

7.0
7.1
10.4
5.4

5.0
1.9

12.8

9.2
9.3
9.4
8.0

8.5
5.4
3.2
9.0

7.4
3.0
4.1
10.6

3.8
.0

1.4
4.0

5.1
6.1
7.9
8.7

5.3
10.7
6.4
10.8

6.4
7.3
5.0
9.0

6.1
2.5
3.7

2.3
3.7
2.7
2.7

1.8
.7
.4

1.9

2.9
.1
.5

4.2

.4

.1

.3

.5

1.2
1.2
4.6
4.9

3.3
2.1
3.5
3.0

1.4
2.6
1.2
2.9

1.6
.3
.7

1.0
1.5
1.4
.9

.5

.3

.3

.7

.5

.3
1.0
.8

1.0
.6
.2
.7

.7

.4

.8

.6

.5

.4

.9

.6

.7

.6

.8

.4

.5

.2
1.0

2.0
1.7
1.2
2.2

1.3
4.2
3.4
1.3

3.8
3.6
4.2
1.7

4.0
6.4
2.9
2.4

2.4
1.9
1.2
.6

3.4
1.1
1.6
.8

1.1
.9
.8
.9

2.2
3.2
2.1

1.8
1.6
1.2
2.0

1.7
7.5
9.4
1.3

5.6
11.1
7.2
1.9

6.7
12.3
12.6
5.9

3.2
6.2
1.1
.7

7.4
.9

2.3
.5

1.9
1.4
1.6
1.2

3.9
9.0
1.2

1.3
1.6
1.6
1.6

1.2
1.5
4.3
1.6

1.2
3.2
2.6
1.4

3.5
4.1
4.0
2.9

2.7
1.8
1.4
.9

2.0
.9

2.4
.8

3.1
2.1
2.3
1.9

2.8
5.2
.7
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Table 4. Snow-course information for 1988 and 1989 at the Spring Creek, 
Cow Camp Creek, and soil-water control sites

[All data are in inches; --, no data]

Date

01-26-88 
01-27-88
01-28-88
02-29-88
03-01-88

01-30-89 
01-31-89 
03-02-89

Spring Creek Cow Camp Creek
Snow 
depth

17.2

.0

6.1 

5.2

Water 
content

4.5

.0

2.0 

1.6

Snow 
depth

17.9

10.8

11.9
14.0

Water 
content

4.4 

3.2

3.0 
4.8

Soil-water control
Snow 
depth

17.9

12.1

15.4
18.6

Water 
content

4.5 

4.0

3.4 
5.8
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Table 5.--Soil-water content at the Spring Creek site 
during 1988 and 1989

[Contents in percent by volume; --, no measurement]

Date of 
measurement

01-26-88
01-26-88
01-26-88
01-26-88
01-26-88
01-26-88
01-26-88
01-26-88
01-26-88

02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88

04-06-88
04-06-88
04-06-88
04-06-88
04-06-88
04-06-88
04-06-88
04-06-88
04-06-88

05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Soil-water access tubes
1

19.9
18.4
20.0
18.7
17.2
14.5
--
 
--

19.8
19.9
19.5
19.4
17.5
15.3
 
--
--

20.5
20.8
20.4
19.9
18.1
15.1
 
 
--

20.3
20.6
19.8
19.0
17.4
15.0
--
--
--

2

16.6
14.5
18.2
17.4
13.4
17.2
12.3
10.3
--

20.0
20.0
18.2
16.5
13.1
16.7
12.3
10.3
--

21.2
21.1
20.7
18.9
13.9
17.6
12.5
10.4
--

20.8
20.4
20.4
19.1
14.0
17.2
12.5
10.2
 

3

18.7
17.3
9.6
10.7
17.9
16.7
17.7
18.8
--

21.0
17.8
9.7
10.1
17.3
16.7
17.2
18.1
--

20.9
18.4
10.1
10.8
18.1
17.2
18.0
19.1
--

20.4
17.8
10.1
10.3
17.8
17.0
17.8
18.6
 

4

15.0
13.8
14.4
16.4
15.0
15.9
17.6
20.9
16.0

21.4
17.0
18.7
18.3
14.6
15.4
17.1
20.2
15.6

21.1
17.4
19.6
19.9
15.5
15.6
17.8
20.9
16.1

20.5
16.9
19.1
19.5
15.6
15.7
17.3
20.1
15.7

5

19.6
20.0
12.9
13.1
--
 
--
 
--

21.5
21.3
15.1
15.7
--
--
 
 
--

21.2
21.1
14.9
14.5
 
 
 
 
--

20.6
20.1
14.1
14.2
--
--
--
--
--

6

16.6
16.8
13.2
13.2
9.3
--
 
--
--

18.3
18.1
14.8
15.8
11.7
 
 
 
--

17.9
18.2
15.3
16.0
--
 
--
 
--

17.6
18.3
15.5
16.1
11.9
--
--
--
--
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Table 5. Soil-water content at the Spring Creek site 
during 1988 and 1989--Continued

Date of 
measurement

06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88

07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88

07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88

08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Soil-water access tubes
1

20.4
21.0
20.5
19.3
18.1
14.9
--
 
 

19.9
20.3
20.7
19.6
17.8
15.1
--
--
--

18.5
20.9
15.0
15.2
--
--
--
--
--

16.2
18.1
19.8
18.9
17.7
14.8
--
--
--

2

21:2
20.8
20.5
19.5
14.2
17.6
12.6
10.4
--

17.1
20.1
20.8
19.7
15.2
18.0
12.9
10.5
--

15.3
16.3
19.7
20.4
16.8
16.2
18.1
21.9
--

13.8
12.9
17.7
18.3
15.5
18.4
12.6
10.5
--

3

20.2
18.1
10.6
10.8
17.8
17.1
17.8
18.6
--

17.8
18.0
10.9
11.2
17.7
17.3
18.3
18.8
--

15.8
18.1
11.4
11.3
18.3
17.6
18.8
19.6
--

14.0
15.9
10.6
11.2
17.9
17.0
18.5
18.9
--

4

20.0
17.4
19.3
19.7
15.9
15.7
17.6
21.0
15.8

15.7
16.8
19.6
20.3
16.3
16.0
17.7
21.0
16.0

15.0
16.8
20.7
19.8
15.3
18.5
13.2
10.9
12.3

14.3
15.2
18.3
19.7
16.0
16.3
17.6
21.0
16.0

5

20.7
20.5
14.4
14.5
--
--
--
--
--

19.4
21.0
14.8
15.0
--
--
--
--
--

18.3
20.8
21.7
20.0
 
 
--
--
--

16.7
19.4
14.4
14.8
 
--
 
 
 

6

17.5
18.5
15.1
16.4
12.1
--
--
--
 

15.7
18.0
15.2
15.8
12.2
 
--
 
--

14.4
17.8
15.1
16.5
12.5
--
 
 
--

12.5
15.2
12.7
15.3
12.0
--
--
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Table 5.--Soil-water content at the Spring Creek site 
during 1988 and 1989--Continued

Date of 
measurement

10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88

11-16-88
11-16-88
11-16-88
11-16-88
11-16-88
11-16-88
11-16-88
11-16-88
11-16-88

12-12-88
12-12-88
12-12-88
12-12-88
12-12-88
12-12-88
12-12-88
12-12-88
12-12-88

01-30-89
01-30-89
01-30-89
01-30-89
01-30-89
01-30-89
01-30-89
01-30-89
01-30-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Soil-water access tubes
1

18.0
18.8
19.8
19.0
17.6
14.6
--
--
--

19.5
19.5
20.0
18.8
18.0
14.8
--
--
--

20.0
20.3
19.7
18.5
17.5
14.7
--
 
--

20.4
20.4
20.1
18.8
18.0
15.0
--
 
--

2

14.6
12.7
16.6
17.8
15.0
18.1
12.6
10.2
--

13.6
12.7
16.2
17.3
14.3
17.8
12.1
10.1
--

17.2
13.0
16.3
17.1
14.5
17.6
12.4
10.2
--

20.0
18.3
16.7
17.1
14.2
17.9
13.1
10.7
 

3

14.9
15.0
10.0
11.3
17.3
16.6
18.0
18.2
--

19.4
15.0
9.9
11.0
17.3
16.2
18.0
18.6
--

19.6
15.4
9.8
10.9
17.5
16.6
18.1
18.4
--

20.6
17.6
11.2
11.8
17.6
16.7
18.2
18.8
 

4

15.0
15.1
17.9
19.4
16.2
15.8
17.1
20.7
15.8

14.8
14.6
17.0
19.2
16.0
16.0
17.0
20.6
15.5

17.8
14.9
17.6
19.2
16.1
16.5
17.2
20.4
15.5

20.3
17.5
18.9
19.2
16.4
16.8
17.3
20.7
15.9

5

17.1
19.6
14.5
14.6
--
 
 
--
--

18.9
19.6
14.1
14.2
 
 
 
--
--

20.0
19.8
13.9
14.4
--
--
--
--
--

20.9
20.1
15.4
15.3
--
--
--
--
 

6

13.8
15.0
12.8
15.1
11.5
--
--
--
--

13.5
14.7
12.2
14.4
11.2
--
--
 
--

16.4
17.1
13.6
15.6
11.9
 
 
 
--

17.1
17.8
14.6
15.9
12.1
 
--
--
--
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Table 5. Soil-water content at the Spring Creek site 
during 1988 and 1989 Continued

Date of 
measurement

03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89

03-21-89
03-21-89
03-21-89
03-21-89
03-21-89
03-21-89
03-21-89
03-21-89
03-21-89

04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89

05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Soil-water access tubes
1

20.4
20.1
20.4
18.7
18.0
15.4
--
--
--

20.5
20.4
20.4
18.6
17.7
14.6
--
--
--

20.0
19.7
20.0
18.5
17.4
14.4
--
--
--

19.5
20.6
20.6
18.6
17.7
14.8
--
--
--

2

20.4
20.5
19.5
17.5
14.3
17.9
12.7
10.6
--

20.3
20.6
20.7
19.1
18.2
20.0
14.0
11.7
--

20.2
20.1
20.1
19.0
18.0
19.7
13.8
11.6
--

19.8
20.0
20.2
19.1
18.1
19.7
13.8
11.6
--

3

20.5
18.0
12.9
12.3
17.8
16.8
19.1
19.7
--

21.0
18.0
13.7
13.5
17.9
17.1
19.2
19.1
--

20.4
17.8
13.2
12.8
17.6
16.8
18.6
19.0
--

19.0
17.7
13.5
13.5
18.1
17.2
18.9
19.5
--

4

21.0
18.2
19.5
20.1
18.3
16.3
17.2
20.7
15.6

20.5
18.1
19.3
20.1
19.0
17.7
17.2
20.5
15.8

20.4
17.6
19.1
19.8
18.5
17.6
16.8
20.4
15.5

19.6
17.6
19.2
20.1
18.7
18.0
17.2
21.2
15.9

5

21.3
21.5
15.8
16.2
 
--
--
--
--

21.0
20.5
15.5
15.7
--
 
--
--
--

20.4
20.0
15.3
15.0
--
--
--
--
--

20.2
20.4
15.6
15.4
--
 
 
--
--

6

17.2
17.7
14.9
16.2
12.3
--
--
--
--

16.9
17.6
14.8
16.3
12.1
--
--
--
--

17.0
17.6
14.6
15.9
11.8
 
--
--
--

15.8
17.6
14.7
14.7
12.0
--
--
 
--
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Table 5. Soil-water content at the Spring Creek site 
during 1988 and 1989 Continued

Date of 
measurement

06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89

07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89

08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89

10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Soil-water access tubes
1

17.5
20.0
20.3
18.5
17.5
14.4
--
 
--

15.7
17.2
19.3
17.3
17.5
14.5
--
--
--

14.9
16.4
19.2
17.6
17.2
14.6
 
--
--

15.5
17.4
19.8
17.7
17.4
14.4
 
 
--

2

15.1
16.4
19.9
18.7
17.8
19.5
13.7
11.4
--

12.7
12.6
15.1
17.8
16.9
19.2
13.5
11.0
--

12.7
12.2
13.8
16.4
14.8
19.0
13.5
11.1
--

12.5
12.2
13.8
16.0
15.0
18.9
13.2
10.8
--

3

14.7
17.2
13.5
13.5
18.1
17.2
19.0
19.5
--

13.5
14.5
12.6
13.3
17.9
16.8
19.1
19.2
--

13.3
13.9
12.0
12.9
18.1
16.6
19.2
19.1
--

13.7
13.5
11.2
12.8
17.6
16.6
19.0
19.2
   

4

14.8
16.6
19.1
20.4
18.2
18.2
17.4
21.1
15.9

13.1
15.1
17.9
19.9
18.1
18.0
17.2
21.0
15.7

13.5
14.9
17.3
19.3
18.2
18.4
17.4
21.3
15.7

13.4
15.3
16.6
19.3
17.6
18.1
16.9
21.0
16.1

5

17.1
19.7
15.2
15.5
--
--
 
 
--

14.9
16.9
14.3
15.1
 
 
 
 
--

15.4
16.5
13.6
15.0
--
 
 
 
--

15.4
16.1
13.2
14.8
 
 
 
--
   

6

13.4
15.6
15.7
14.1
15.8
 
--
 
--

11.9
13.2
11.3
14.8
11.9
 
 
 
--

11.8
12.9
10.8
13.9
11.7
 
 
 
--

11.9
13.3
10.7
13.3
11.2
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Table 6. Soil-water content at the Cow Camp Creek site 
during 1988 and 1989

[Contents in percent by volume; --, no measurement]

Date of 
measurement

01-07-88
01-07-88
01-07-88
01-07-88
01-07-88
01-07-88
01-07-88
01-07-88

01-27-88
01-27-88
01-27-88
01-27-88
01-27-88
01-27-88
01-27-88
01-27-88

02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88
02-29-88

04-12-88
04-12-88
04-12-88
04-12-88
04-12-88
04-12-88
04-12-88
04-12-88

05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1

14.8
13.1
14.7
16.5
16.3
17.3
15.3
--

14.7
13.4
14.8
16.6
16.1
16.9
14.7
--

17.2
14.9
14.8
16.1
15.5
16.5
14.4
--

17.2
15.6
17.0
17.5
17.0
17.6
15.2
--

16.5
15.3
16.7
17.8
16.9
17.4
14.9
--

Soil-water
2

15.0
13.1
16.4
16.2
15.8
15.8
17.0
16.5

15.3
13.6
15.8
16.3
16.4
16.1
16.6
16.7

16.4
15.9
16.2
15.6
15.5
15.6
16.3
15.8

16.5
16.6
17.4
16.8
16.7
15.8
16.8
16.4

16.3
16.0
17.2
16.5
16.4
15.9
16.6
16.4

access
3

11.0
9.2
9.0
8.8
--
 
--
--

10.2
9.5
9.1
9.2
--
--
 
--

13.1
10.3
8.9
8.7
--
--
--
--

13.3
14.9
17.1
17.0
--
--
 
--

14.3
15.1
16.8
16.7
--
 
--
--

tubes
4

13.4
16.0
15.5
16.8
17.4
17.4
14.2
14.1

13.7
16.4
15.7
17.0
17.5
16.1
13.8
14.4

16.4
16.7
16.3
16.9
17.7
17.0
14.3
17.3

16.6
17.4
17.5
17.8
17.8
17.3
14.4
15.3

15.9
17.1
17.6
18.1
18.2
17.2
14.1
14.9

5

14.8
16.5
15.1
16.5
16.0
16.0
11.5
12.5

15.3
16.2
14.6
16.7
15.8
16.7
11.2
12.6

17.2
17.0
16.1
14.1
16.2
14.6
16.0
10.8

17.7
18.1
16.7
17.8
16.8
17.8
12.3
14.6

17.5
18.1
16.7
17.9
17.0
17.6
11.9
13.8
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Table 6. --Soil-water content at the Cow Camp Creek site 
during 1988 and 1989- -Continued

Date of 
measurement

05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88

06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88
06-06-88

07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88

07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88
07-25-88

08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1

16.5
15.3
16.7
17.8
16.9
17.4
14.9
--

13.4
14.9
17.0
18.1
17.4
17.6
15.4
--

13.2
14.4
16.6
17.9
17.5
17.7
15.4
--

11.9
14.1
16.1
18.0
17.0
18.0
15.3
--

11.8
13.6
15.6
17.3
16.6
17.6
15.4
--

Soil-water
2

16.3
16.0
17.2
16.5
16.4
15.9
16.6
16.4

14.9
15.8
17.0
17.1
16.9
16.1
16.8
16.4

12.8
14.9
17.0
17.2
17.1
16.5
17.1
16.8

12.0
14.1
16.8
17.2
17.0
16.4
17.3
16.9

12.0
13.7
15.6
16.9
16.7
16.3
16.8
16.6

access
3

14.3
15.1
16.8
16.7
--
--
--
--

9.2
13.2
15.9
16.7
--
--
--
--

8.7
10.6
12.1
13.3
--
--
--
--

7.6
9.7
10.9
11.3
--
--
--
--

7.2
9.1
10.0
9.8
--
--
--
--

tubes
4

15.9
17.1
17.6
18.1
18.2
17.2
14.1
14.9

14.3
17.3
17.4
18.1
18.1
17.5
14.5
15.5

12.5
17.3
17.1
18.1
18.5
17.5
14.6
15.8

11.6
16.5
17.0
18.1
18.2
17.3
14.6
15.5

11.3
16.4
16.6
17.5
17.9
17.4
14.3
15.4

5

17.5
18.1
16.7
17.9
17.0
17.6
11.9
13.8

14.4
18.2
16.6
18.2
17.0
17.8
11.8
13.6

13.2
17.3
16.2
17.8
17.1
17.6
11.8
14.0

11.6
16.6
16.0
18.0
17.4
18.0
11.9
14.0

11.8
16.0
14.4
17.5
16.5
17.6
11.5
13.9
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Table 6. Soil-water content at the Cow Camp Creek site 
during 1988 and 1989 Continued

Date of 
measurement

10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88

11-14-88
11-14-88
11-14-88
11-14-88
11-14-88
11-14-88
11-14-88
11-14-88

12-13-88
12-13-88
12-13-88
12-13-88
12-13-88
12-13-88
12-13-88
12-13-88

01-31-89
01-31-89
01-31-89
01-31-89
01-31-89
01-31-89
01-31-89
01-31-89

03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89
03-01-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1

11.9
13.0
15.2
17.0
16.5
17.2
15.0
--

11.9
13.2
15.0
16.9
16.4
17.6
15.3
--

13.7
13.8
15.4
17.5
16.5
17.9
15.5
--

13.9
13.3
14.6
16.0
15.9
17.0
14.7
--

13.8
13.1
14.6
16.0
15.7
16.6
14.6
--

Soil-water
2

12.3
12.9
15.3
16.0
16.1
16.0
16.5
16.4

13.0
13.1
15.3
16.5
16.3
15.9
16.4
16.6

15.3
13.7
15.7
16.4
16.6
16.5
17.3
16.8

15.1
13.3
15.0
16.1
15.9
15.6
16.1
16.0

15.2
13.5
15.1
16.0
15.8
15.8
15.8
16.3

access
3

9.7
10.6
9.8
9.5
--
--
--
--

10.9
9.4
10.0
9.6
 
--
--
--

14.7
14.4
10.3
10.1
--
--
--
--

14.2
13.5
10.7
9.6
--
--
--
--

14.3
13.5
11.2
9.7
--
--
 
 

tubes
4

11.1
15.8
15.9
17.2
17.2
17.2
13.7
15.0

12.2
15.7
15.7
17.2
17.5
17.1
13.9
14.8

15.3
16.4
15.9
17.2
18.1
17.6
14.0
14.9

16.2
16.2
15.6
16.6
17.1
16.6
13.5
14.2

16.6
17.0
16.3
16.4
16.8
16.6
13.4
13.9

5

13.8
15.8
14.0
17.0
15.3
16.8
11.5
13.9

15.6
16.5
14.5
17.4
15.9
17.1
11.9
13.9

16.6
16.5
14.0
17.3
15.9
17.0
11.6
13.7

16.3
15.9
14.0
16.4
15.0
16.2
11.0
13.0

16.2
15.8
13.8
16.4
14.7
16.2
10.9
12.7
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Table 6.--Soil-water content at the Cow Camp Creek site 
during 1988 and 1989- -Continued

Date of 
measurement

03-22-89
03-22-89
03-22-89
03-22-89
03-22-89
03-22-89
03-22-89
03-22-89

04-05-89
04-05-89
04-05-89
04-05-89
04-05-89
04-05-89
04-05-89
04-05-89

05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89

06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89

07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1

17.1
15.2
17.4
17.7
16.7
17.4
15.3
--

16.9
15.0
17.5
17.6
16.5
17.3
15.2
--

15.9
14.9
17.2
17.9
17.3
17.4
15.1
--

13.3
14.5
16.8
17.7
17.0
17.2
15.0
--

12.7
13.4
16.1
17.4
16.7
17.4
14.9
 

Soil-water
2

17.0
17.0
16.4
16.8
16.4
16.0
16.2
16.2

16.8
17.2
16.3
16.6
16.0
16.0
16.1
16.3

15.6
16.0
16.4
16.8
16.1
16.3
16.2
16.3

13.5
15.3
16.4
16.9
16.3
16.4
16.2
16.5

11.9
13.1
15.0
16.3
16.5
16.4
16.1
16.4

access
3

15.4
15.7
17.1
16.4
--
 
--
--

14.5
15.4
16.2
16.1
 
--
--
--

10.9
13.8
15.5
15.5
--
--
--
--

8.8
11.1
12.7
14.4
 
--
 
--

9.4
10.8
10.0
10.3
--
 
--
 

tubes
4

17.4
17.7
17.6
18.2
18.1
17.2
14.5
--

17.3
17.4
17.6
18.1
18.3
17.1
14.0
16.2

15.8
17.3
17.6
18.0
17.8
17.3
14.0
15.4

13.4
17.1
17.5
18.2
17.7
17.2
13.8
15.4

12.3
16.2
16.8
17.4
17.6
17.0
13.9
--

5

18.6
17.8
16.6
18.1
16.5
17.7
12.0
14.6

18.3
17.8
16.4
18.0
16.7
17.3
11.9
14.4

16.0
17.4
16.0
18.0
16.0
17.7
11.7
14.0

12.9
16.2
15.5
17.8
16.2
17.2
11.4
13.8

13.1
15.0
14.0
17.6
15.6
16.8
11.1
13.4
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Table 6.--Soil-water content at the Cow Camp Creek site 
during 1988 and 1989--Continued

Date of 
measurement

08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89

10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7
8

1
2
3
4
5
6
7
8

1

12.6
13.5
15.7
17.4
16.7
16.9
15.1
--

12.9
13.2
15.2
16.9
16.3
16.9
15.4
--

Soil-water
2

12.0
12.8
14.0
16.3
16.2
16.1
16.1
16.4

12.5
12.7
14.0
15.9
15.9
16.2
15.8
15.9

access
3

7.8
8.8
9.6
9.4
 
--
--
--

8.3
8.9
9.5
9.2
--
--
--
--

tubes
4

12.5
16.0
16.0
16.8
17.3
17.1
13.9
14.9

12.7
15.9
16.0
16.8
16.9
17.1
13.3
--

5

12.4
14.7
13.1
16.8
14.9
16.8
11.4
13.4

12.9
14.0
12.5
16.5
14.6
16.6
11.1
13.4
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Table 7. Soil-water content at the soil-water control site
during 1988 and 1989

[Contents in percent by volume; --, no measurement]

Date of 
measurement

01-28-88
01-28-88
01-28-88
01-28-88
01-28-88
01-28-88
01-28-88

03-01-88
03-01-88
03-01-88
03-01-88
03-01-88
03-01-88
03-01-88

04-13-88
04-13-88
04-13-88
04-13-88
04-13-88
04-13-88
04-13-88

05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88
05-04-88

06-07-88
06-07-88
06-07-88
06-07-88
06-07-88
06-07-88
06-07-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Soil-water access tubes
1

16.2
12.7
13.7
15.1
16.8
16.6
17.0

20.9
19.9
16.8
15.5
16.6
16.7
17.1

22.1
21.9
20.5
18.1
17.6
17.3
17.8

20.8
21.3
20.2
17.9
17.3
16.9
17.5

14.3
17.6
19.4
17.9
17.6
17.4
17.4

2

18.0
13.9
13.2
16.1
17.2
16.6
17.2

__
--
--
--
--
--
--

21.3
21.6
20.4
18.7
18.6
17.2
17.5

20.2
20.9
19.7
19.0
18.1
17.1
17.4

15.9
17.5
18.6
19.0
18.1
17.4
17.4

3

19.3
17.2
16.0
16.8
17.4
17.2
17.1

19.2
16.9
15.8
17.0
17.6
16.8
17.7

21.0
21.5
20.4
18.5
17.6
17.5
17.6

20.6
20.7
20.0
18.5
17.5
17.3
17.6

15.7
18.7
19.7
18.7
18.0
17.5
17.7

4

17.4
14.2
13.8
14.6
16.4
17.0
17.2

19.9
17.7
13.7
14.4
16.4
16.7
17.3

21.3
21.6
20.0
--
--
 
--

20.5
20.7
19.7
17.2
 
--
--

14.8
16.0
17.8
17.0
--
--
 

5

13.1
12.7
14.5
14.5
17.0
17.3
17.2

20.4
18.8
15.7
14.6
17.0
17.2
17.4

21.5
21.5
21.7
17.9
18.6
18.2
18.0

20.3
20.9
21.2
17.4
18.3
17.9
17.8

14.9
18.6
21.2
17.7
18.5
18.1
18.3

6

12.7
12.2
12.5
14.6
17.8
16.7
--

20.4
18.2
14.7
14.8
17.7
16.8
--

21.6
21.8
20.6
18.7
18.6
17.1
--

20.6
20.9
19.7
18.3
18.5
17.3
--

14.5
17.9
19.4
18.5
18.8
17.2
--

7

12.2
12.0
12.2
13.1
--
--
--

20.8
20.0
17.9
15.2
 
 
--

21.8
21.3
19.7
17.8
 
--
--

20.7
21.2
19.0
17.1
--
--
--

14.3
16.8
16.8
17.0
 
--
--

8

12.2
11.6
12.7
15.8
17.0
 
--

20.5
19.4
15.5
16.1
16.7
--
--

21.7
21.3
20.1
19.1
17.5
 
--

20.5
21.1
20.0
18.4
17.3
--
--

14.4
19.1
19.3
18.4
17.5
 
--
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Table 7.--Soil-water content at the soil-water control site 
during 1988 and 1989--Continued

Date of 
measurement

07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88
07-12-88

07-26-88
07-26-88
07-26-88
07-26-88
07-26-88
07-26-88
07-26-88

08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88
08-29-88

10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88
10-05-88

11-17-88
11-17-88
11-17-88
11-17-88
11-17-88
11-17-88
11-17-88

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Soil-water access tubes
1

13.2
14.2
16.6
17.6
17.7
17.2
17.9

11.5
12.1
14.2
16.7
17.4
17.1
17.2

11.2
12.1
13.3
15.6
17.5
17.2
17.6

13.3
13.1
13.6
15.6
17.3
16.9
17.4

12.3
12.3
13.8
14.9
16.9
16.6
17.0

2

14.7
14.2
14.4
18.5
18.3
17.5
17.5

13.1
13.3
13.8
17.5
17.5
17.2
17.6

13.2
13.5
13.5
16.9
17.4
17.1
17.6

15.5
14.0
13.8
16.5
17.2
16.9
17.2

15.0
13.6
13.3
16.2
16.6
16.8
17.2

3

15.6
15.7
17.6
18.6
17.9
17.7
17.9

12.9
13.4
15.5
17.7
18.0
17.0
17.4

12.0
12.5
14.3
17.6
18.0
17.6
17.9

17.2
13.8
14.2
17.5
17.7
17.5
17.5

13.8
12.7
14.0
16.7
17.2
17.2
17.1

4

14.0
14.2
14.4
15.2
16.8
17.5
18.2

12.7
13.1
13.8
14.6
16.6
17.1
17.7

12.7
13.3
13.5
14.9
16.7
17.3
17.6

14.7
14.3
14.0
14.7
16.1
17.2
17.3

14.0
13.7
13.7
14.5
16.1
16.5
17.0

5

13.3
14.3
17.1
17.1
18.6
18.1
18.0

12.2
13.0
15.4
16.4
18.0
17.7
17.9

11.9
12.8
14.9
15.8
18.2
17.8
18.2

13.7
13.2
14.8
15.8
17.2
17.3
17.9

13.2
13.1
14.7
15.2
17.0
17.2
17.4

6

13.2
14.5
15.8
17.8
19.2
17.4
--

12.4
12.8
13.8
16.8
18.8
16.9
--

12.2
12.4
12.9
15.6
18.9
16.9
--

14.6
13.9
13.0
15.1
18.1
16.9
--

15.0
12.9
12.6
14.8
17.8
16.4
--

7

12.2
12.9
13.6
14.9
--
--
--

10.4
11.5
12.3
13.8
--
--
--

9.9
11.2
11.8
13.6
--
--
--

13.9
12.5
12.6
13.5
--
--
--

14.9
12.1
12.3
13.3
--
--
--

8

13.4
15.1
17.0
18.2
17.6
--
--

11.3
12.9
14.6
17.2
17.2
--
--

11.0
12.4
13.8
16.5
17.5
--
--

15.8
14.8
14.4
16.6
17.2
--
--

17.9
15.4
13.5
15.9
16.5
--
--
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Table 7. Soil-water content at the soil-water control site 
during 1988 and 1989 Continued

Date of 
measurement

12-13-88
12-13-88
12-13-88
12-13-88
12-13-88
12-13-88
12-13-88

01-31-89
01-31-89
01-31-89
01-31-89
01-31-89
01-31-89
01-31-89

03-02-89
03-02-89
03-02-89
03-02-89
03-02-89
03-02-89
03-02-89

03-22-89
03-22-89
03-22-89
03-22-89
03-22-89
03-22-89
03-22-89

04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89
04-04-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Soil-water access tubes
1

13.3
13.5
14.5
15.8
17.5
17.4
18.1

13.2
13.2
14.0
15.4
16.7
16.6
17.1

13.9
13.4
14.2
15.3
16.7
16.5
16.8

22.3
21.5
19.6
16.9
17.1
16.7
17.5

21.4
21.2
19.3
16.4
16.6
16.2
16.6

2

16.9
14.6
14.5
17.0
18.0
17.4
17.9

15.8
14.1
13.8
16.4
16.8
16.6
17.0

15.6
14.4
14.1
16.4
17.0
16.5
17.1

21.4
21.6
19.8
18.7
16.9
16.8
17.2

21.0
20.8
19.2
18.3
16.9
16.6
16.7

3

16.6
13.6
15.1
17.8
18.4
18.3
18.4

15.9
13.2
14.2
17.0
17.3
17.6
17.6

20.7
15.5
14.4
17.2
17.0
17.0
17.5

21.8
21.1
20.2
18.4
17.4
17.0
17.4

21.2
20.9
19.7
18.2
17.0
16.8
17.1

4

15.6
14.8
14.9
15.1
16.8
17.3
18.1

14.8
14.3
14.4
14.6
16.1
16.5
17.0

15.7
14.4
14.6
14.7
16.3
16.1
17.0

21.8
21.3
20.1
 
 
--
--

20.8
20.9
19.7
 
 
 
 

5

15.1
13.8
16.1
16.3
18.2
18.1
18.2

14.6
13.9
15.5
15.4
17.0
17.3
17.9

18.1
14.0
15.5
15.3
16.9
17.2
17.8

22.2
20.9
21.1
18.1
17.4
17.0
17.7

21.1
20.6
21.0
17.5
17.4
17.0
17.2

6

17.0
13.8
13.6
16.0
18.8
17.3
 

15.5
13.5
13.3
15.4
17.9
16.4
--

20.3
14.8
13.0
14.9
17.5
16.3
--

21.6
21.1
20.1
17.8
19.1
16.8
--

21.2
20.4
19.7
17.2
18.6
16.2
 

7

16.9
13.3
13.1
14.2
 
--
--

15.6
13.0
13.0
13.7
--
 
--

18.4
13.4
13.1
13.6
--
 
--

22.4
21.2
19.1
15.6
 
 
--

21.3
20.9
18.2
15.3
 
 
--

8

19.2
16.6
14.4
16.5
17.4
--
--

17.8
15.0
14.2
15.8
16.6
 
--

20.2
15.4
14.0
15.9
16.6
 
--

22.2
21.2
19.6
17.8
17.5
 
--

21.2
20.5
19.4
17.2
17.2
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Table 7.--Soil-water content at the soil-water control site 
during 1988 and 1989 Continued

Date of 
measurement

05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89
05-09-89

06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89
06-07-89

07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89
07-19-89

08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89
08-31-89

10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89
10-03-89

Depth of 
measure 

ment 
(feet)

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Soil-water access tubes
1

18.9
20.8
20.2
17.6
17.1
17.1
17.3

13.6
16.4
18.4
17.3
17.4
16.7
17.1

11.9
12.6
13.8
16.0
17.0
16.5
17.1

11.7
12.3
13.9
15.7
16.9
16.6
16.9

11.6
12.3
13.6
15.4
16.6
16.8
17.1

2

18.9
20.4
19.3
18.6
17.3
17.0
17.1

14.8
15.3
16.8
18.4
17.1
16.9
17.0

14.0
13.7
13.8
16.8
16.9
16.8
17.3

13.5
13.5
14.0
16.5
16.4
16.5
16.8

13.7
13.6
13.8
16.2
16.7
16.5
17.1

3

18.9
20.3
20.1
18.5
17.6
17.4
17.7

14.8
17.0
19.5
19.0
17.5
17.2
17.2

13.6
13.6
15.6
18.4
17.7
17.4
17.6

12.2
12.6
14.4
17.7
17.6
17.4
17.3

13.1
12.4
14.0
17.5
17.5
17.3
17.4

4

18.5
19.9
19.9
 
 
--
--

14.4
14.7
15.7
16.2
16.4
16.6
17.2

13.0
13.4
13.5
14.3
16.2
16.3
17.3

13.1
13.3
13.8
14.8
16.1
16.3
16.7

13.3
13.2
13.9
14.8
15.9
16.2
16.5

5

18.2
20.6
21.1
17.8
17.9
17.3
17.8

13.5
16.2
20.2
17.4
17.6
17.4
17.8

11.9
12.8
14.9
16.1
17.2
17.1
17.3

11.8
12.7
14.8
15.8
17.2
17.4
17.5

12.0
12.8
15.1
15.5
16.8
16.8
17.6

6

18.0
20.6
19.6
17.8
18.8
17.1
--

13.5
15.4
17.8
17.2
18.8
16.7
--

12.3
12.6
13.7
16.0
18.6
16.3
--

12.2
12.4
12.8
15.2
18.1
16.4
--

12.6
13.0
12.6
14.8
18.2
16.3
--

7

19.2
20.2
18.4
15.7
--
--
--

13.3
14.5
14.4
15.0
--
 
--

11.5
11.8
12.1
13.6
 
 
--

11.0
11.5
11.9
13.4
--
 
--

11.1
11.6
12.0
13.4
 
 
--

8

18.2
20.4
19.6
17.4
17.4
 
--

12.6
15.8
18.6
17.4
16.9
 
--

10.7
12.4
14.0
16.1
16.8
 
--

11.1
12.9
13.7
15.6
16.5
 
--

11.8
12.6
13.9
15.3
16.2
 
--
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Table 8. Soil dry density at the Spring Creek, Cow Camp Creek, 
and soil-water control sites/ May 11, 1989

[Densities in grams per cubic centimeter; --, no measurement]

Depth of
111 CO O til. dllC 11 U

(feet)

1
2
3
4
5
6
7
8

Depth of
liiCOD U.J. C lilt? 11 U

(feet)

1
2
3
4
5
6
7
8

Depth of
measurement

(feet)

1
2
3
4
5
6
7

1

1.67
1.59
1.54
1.67
1.76
1.61
 
--

1

1.83
1.93
1.74
1.81
1.78
1.83
1.77
--

1

1.47
1.55
1.73
--
 
 
--

Soil-water access tubes

2345

SPRING CREEK

1.58 1.57 1.54 1.56
1.60 1.76 1.71 1.57
1.60 1.96 1.78 1.83
1.56 1.95 1.72 1.90

1.73 1.79
1.67 1.43
1.61 1.61
1.60 1.00

Soil-water access tubes

234

COW CAMP CREEK

1.82   1.86
1.80   1.84
1.77   1.73
1.85   1.73
1.75 -- 1.62
1.73   1.65
1.84
1.71

Soil-water access tubes

234567

SOIL-WATER CONTROL SITE

1.52 1.48 1.45 1.37 1.46
1.55 1.58 1.55 1.61 1.58
1.81 1.69 1.72 1.67 1.69

1.79   -- 1.80
1.86     1.68
1.89     1.90
1.89

6

1.69
1.65
1.68
 
--
 
--
--

5

1.69
1.75
1.78
1.79
1.75
1.60
1.74
--

8

1.42
1.63
1.71
1.85
1.84
 
   

130



Table 9. --Well information

[feet above NGVD, feet above National Geodetic Vertical Datum of 1929;
Interburden, bedrock zone between Lennox coal and Wadge coal; Underburden, 
bedrock zone below Wadge coal; Rec spoil, reclaimed spoil]

Site

Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek

Cow Camp
Cow Camp
Cow Camp
Cow Camp
Cow Camp
Cow Camp
Cow Camp
Cow Camp

Zuli
Zuli
Zuli
Zuli

Bond Creek
Bond Creek
Bond Creek
Bond Creek

Well 
identifi 
cation 1

SSL287
SSI287
SSW287
SSU487
SSU287
SSD487
SSS487-59
SSS487-60
SSS487-61

SCL287
SCI287
SCW287
SCU287
SCS487-62
SCS487-63
SCS487-64
SCS487-65

SZL287
SZI287
SZW287
SZU287

SBL287
SBI287
SBW287
SBU287

Well 
name2

SL2
SI2
SW2
SU4
SU2
SD4
S59
S60
S61

CL2
CI2
CW2
CU2
C62
C63
C64
C65

ZL2
ZI2
ZW2
ZU2

BL2
BI2
BW2
BU2

Land-surface 
elevation 
(feet above 

NGVD)

6,861
6,860
6,860
6,861
6,862
6,860
6,899
6,893
6,892

6,957
6,957
6,957
6,957
6,976
6,982
6,980
6,997

6,822
6,819
6,823
6,820

7,032
7,031
7,032
7,030

Well 
depth 
(feet)

58
80
98

105
127
194
33
23
26

30
70
90
122
52
38
37
25

182
222
228
265

98
150
164
175

Interval of 
completion 
(feet below 

land surface)

48-56
56-80
91-98
95-105
94-127
179-193
6-33
3-23
7-26

24-30
40-70
79-90
103-122

4-52
7-38
7-37
7-25

176-182
190-222
220-228
251-265

92-98
113-150
154-164
167-175

Zone of 
completion

Lennox coal
Interburden
Wadge coal
Underburden
Underburden
Underburden
Rec spoil
Rec spoil
Rec spoil

Lennox coal
Interburden
Wadge coal
Underburden
Rec spoil
Rec spoil
Rec spoil
Rec spoil

Lennox coal
Interburden
Wadge coal
Underburden

Lennox coal
Interburden
Wadge coal
Underburden

identifications were assigned as follows: The first letter (S), 
designates the Seneca II Coal Mine. The second letter (S, C, Z, or B) designates 
the site location as Spring Creek, Cow Camp Creek, Z^uli, or Bond Creek. The 
third letter (L, I, W, U, D, or S) designates a specific zone of completion. 
These zones are the Lennox coal, Interburden, Wadge coal, Underburden, Deep 
underburden, or reclaimed Spoil. The number 2 or 4 designates the well-casing 
diameter, in inches, and 87 is the year the wells were drilled (1987). Wells 
completed in reclaimed spoil were assigned an additional well number by the 
Seneca II Coal Mine operators; these are indicated by a hyphen followed by the 
assigned well number.

2Well names were assigned to each well. For all wells, the first letter 
designates the site location. For bedrock wells, the second letter designates 
a specific zone of completion, and the number 2 or 4 designates casing 
diameter, in inches. For wells completed in reclaimed spoil, the last two 
digits indicate the well number assigned by the Seneca II Coal Mine operators.
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Table 10.--Summary of geophysical and lithologic logs

[C, caliper; NG, natural gamma; SP, spontaneous potential; R, resistivity; 
GG, gamma-gamma; N, neutron; X, data; -, no data;]

Well 
name

Lithologic logs 
Core Cuttings

Geophysical logs
NG SP R GG N

SL2
SI2
SW2
SU4
SU2
SD4

CL2
CI2
CW2
CU2

ZL2
ZI2
ZW2
ZU2

BL2
BI2
BW2
BU2

_
-
-
X
-
-

_
-
-
X

_

-
-
X

_

-
-
X

X
X
X
-
X
X

X
X
X
-

X
X
X
-

X
X
X
-

X
X
X
X
-
X

_

X
X
X

X
X
-
X

X
X
X
X

X
X
X
X
-
X

_

X
X
X

X
X
-
X

X
X
X
X

_

-
-
X
-
X

_

X
X
X

X
X
-
X

X
X
X
X

X
X
X
-
-
X

_

X
X
X

X
X
-
X

X
X
X
X

X
X
X
X
-
X

_

X
X
X

X
X
-
X

X
X
X
X

_

-
-
X
-
-

_

-
-
-

-

-
-
-

-

-
-
-

names were assigned to each well. For all wells the first letter 
(S, C, Z, or B) designates the site location as Spring Creek, Cow Camp Creek, 
Zuli, or Bond Creek. For bedrock wells, the second letter (L, I, W, U, and D) 
designates a specific zone of completion. These zones are the Lennox coal, 
Interburden, Wadge coal, Underburden, and Deep underburden. The number 2 or 
4 designates the well-casing diameter, in inches.
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Table 11. --Hydraulic-head data for bedrock wells

[Well ID corresponds to well identifications listed in table 9;
--, no data collected]

Date of 
measure 

ment

01-26-88
03-04-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-26-88
11-14-88
12-13-88

01-30-89
02-28-89
04-04-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

01-26-88
03-04-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-26-88
11-14-88
12-13-88

Hydraulic head 
(feet above 

land surface)

SPRING

WELL ID
SSL287
4.96
6.00
5.97
6.21
6.92
6.67
7.32
7.18
6.95
7.41
7.64
9.97
9.51

WELL ID
SSL287
9.28
11.13
12.70
9.17
8.48
8.01
7.88
7.97
7.88
7.90

WELL ID
SSU487
9.69
14.18
13.94
14.11
13.62
12.10
12.74
12.67
12.30
12.30
12.40
14.25
14.02

Hydraulic head 
(feet above 

land surface)

CREEK SITE

WELL ID
SSI287
4.60
7.17
7.56
7.14
9.85
7.86
8.25
8.14
7.98
8.09
7.98
10.88
10.19

WELL ID
SSI287
9.49
11.34
19.00
10.32
9.58
8.91
8.68
8.63
8.45
8.86

WELL ID
SSU287
4.43
6.44
7.20
--

8.02
7.12
7.95
7.75
7.49
7.93
8.05
8.52
8.29

Hydraulic head 
(feet above 

land surface)

WELL ID
SSW287
10.39
14.83
14.71
10.62
9.05
12.15
13.46
13.30
10.53
12.91
13.07
12.20
12.20

WELL ID
SSW287
8.73
14.04
14.70
16.89
14.47
13.33
13.13
13.15
12.87
12.85

WELL ID
SSD487
69.60
68.20
68.89
71.00
73.07
73.77
74.00
74.69
74.46
74.00
74.20
76.16

--
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Table 11. --Hydraulic-head data for bedrock we11s--Continued

Date of 
measure 

ment

01-30-89
02-28-89
04-04-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

01-27-88
03-07-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-25-88
11-14-88
12-13-88

01-31-89
03-02-89
03-16-89
04-05-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

Hydraulic head 
(feet above 

land surface)

SPRING CREEK

WELL ID
SSU487
12.40
15.87
21.87
16.37
10.27
12.81
12.65
12.63
12.33
12.24

COW CAMP

WELL ID
SCL287
3.22
3.15
3.07
3.56
3.82
1.70
1.71
1.71
1.71
1.71
1.71
3.97
3.97

WELL ID
SCL287
4.20
4.43
4.66
4.66
2.17
1.71
1.71
1.71
1.71
1.71
1.71

Hydraulic head 
(feet above 

land surface)

SITE--Continued

WELL ID
SSU287
6.28
9.51
12.06
10.22
8.01
8.58
8.38
8.40
8.61
8.52

CREEK SITE

WELL ID
SCI287
4.67
3.26
4.07
3.26
3.72
2.55
2.55
2.30
2.30
2.00
2.00
3.97
4.20

WELL ID
SCI287
4.20
4.43
5.35
3.28
2.55
2.00
2.00
2.00
2.00
2.00
2.00

Hydraulic head 
(feet above 

land surface)

WELL ID
SSD487
73.00
75.08
76.00
74.08
74.31
74.31
74.54
74.77
74.77
74.77
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Table 11. Hydraulic-head data for bedrock wells Continued

Date of 
measure 

ment

01-27-88
03-07-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-25-88
11-14-88
12-13-88

01-31-89
03-02-89
03-16-89
04-05-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

01-28-88
03-04-88
03-23-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-03-88
10-26-88
11-15-88
12-13-88

Hydraulic head 
(feet above 

land surface)

COW CAMP CREEK SITE  Continued

WELL ID
SCW287
3.35
5.80
4.62
4.64
4.85
2.85
2.75
2.59
2.56
2.55
2.58
4.66
4.20

WELL ID
SCW287
4.43
5.58
5.82
4.66
2,72
2.00
2.00
2.00
2.00
2.00
2.00

ZULI SITE

WELL ID
SZL287
20.04
13.36
18.77
18.56
16.88
19.35
19.62
20.64
21.22
20.39
 

25.27
29.66

Hydraulic head 
(feet above 

land surface)

WELL ID
SCU287
10.87
20.01
20.18
22.79
18.17
15.53
14.40
13.89
13.48
13.49
13.65
15.57
15.34

WELL ID
SCU287
15.80
18.34
26.20
24.81
22.29
19.40
17.53
16.63
15.98
15.59
15.45

WELL ID
SZI287
9.69

32.33
33.11
34.29
33.64
33.94
35.42
35.63
36.12
35.61
33.14
36.38
36.84
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Table 11. Hydraulic-head data for bedrock wells Continued

Date of 
measure 

ment

01-31-89
02-28-89
04-06-89
04-19-89
05-08-89
06-05-89
07-05-89
07-25-89
09-11-89
10-12-89

01-28-88
03-04-88
03-23-88
06-06-88
07-12-88
07-26-88
08-29-88
10-03-88
10-26-88
11-15-88
12-13-88

01-31-89
02-28-88
04-06-89
04-19-88
05-08-89
06-05-89
07-05-89
07-25-89
09-11-89
10-12-89

Hydraulic head 
(feet above 

land surface)

ZULI SITE--Continued

WELL ID
SZL287
31.04
35.43
31.51
22.72
23.53
23.39
23.53
24.00
23.88
24.18

WELL ID
SZW287

--
--
--
 
--
--
--
--

27.12
29.67
33.36

WELL ID
S2W287
34.06
37.06
37.52
32.64
33.68
33.48
33.94
33.01
32.99
32.67

Hydraulic head 
(feet above 

land surface)

WELL ID
SZI287
35.22
38.68
39.84
38.33
38.56
37.64
36.86
36.95
36.72
36.62

WELL ID
SZU287
2.61
4.92

24.23
50.66
54.35
56.66
55.74
54.82
 
_.
--

WELL ID
SZU287
56.78
 

63.94
 

52.97
52.51
52.28
52.97
52.51
52.28
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Table 11. Hydraulic-head data for bedrock wells Continued

Date of 
measure 

ment

01-27-88
03-05-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-25-88
11-14-88
12-13-88

01-31-89
03-01-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-18-89
10-03-89

01-25-88
03-05-88
03-22-88
04-04-88
05-04-88
06-06-88
07-12-88
07-26-88
08-29-88
10-04-88
10-25-88
11-14-88
12-13-88

Hydraulic head 
(feet above 

land surface)

BOND CREEK SITE

WELL ID
SBL287
3.67
12.69
14.41
14.43
11.62
12.31
11.06
11.76
13.26
15.05
15.98
16.85
13.85

WELL ID
SBL287
7.84

15.47
17.57
17.23
16.74
16.56
16.88
14.80
10.71

WELL ID
SBW287
4.30
 

12.56
5.27
17.32
19.80
19.29
19.86
21.62
25.66
28.23
31.27
30.58

Hydraulic head 
(feet above 

land surface)

WELL ID
SBI287
4.78
16.53
18.15
17.99
14.71
15.33
21.80
21.52
23.39
18.75
19.68
16.97
15.58

WELL ID
SBI287
 

18.12
20.76
20.32
19.91
19.70
19.84
17.34
11.91

WELL ID
SBU287
4.92
12.66
4.78
12.49
17.86
21.99
22.36
21.78
23.54
25.29
29.24
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Table 11. Hydraulic-head data for bedrock wells Continued

Date of Hydraulic head Hydraulic head
measure- (feet above (feet above

ment land surface) land surface)

BOND CREEK SITE--Continued

WELL ID WELL ID 
SBW287 SBU287 

01-31-89 23.42
03-01-89
04-19-89 19.33 18.01
05-08-89 18.99 18.36
06-05-89 18.59 16.51
06-26-89 19.12 16.70
07-25-89 18.53 16.74
09-18-89 16.31 18.01
10-03-89 11.57 13.30
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Table 12. Water-level data for reclaimed spoil veils 

[Well ID corresponds to well identifications listed in table 9]

Date of 
measure 

ment

12-07-87

01-26-88
03-07-88
03-23-88
04-05-88
05-10-88
06-07-88
07-11-88
07-25-88
08-30-88
10-05-88
11-14-88
12-13-88

01-30-89
02-28-89
04-04-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

Water level 
(feet below 

land surface)

WELL ID
SSS487-59

25.27

25.36
18.88
20.76
19.65
22.18
23.62
22.54
22.67
23.06
23.07
23.08
23.15

WELL ID
SSS487-59

23.20
21.01
13.57
18.21
21.46
22.78
23.05
23.41
23.65
23.71

Water level 
(feet below 

land surface)

SPRING CREEK SITE

WELL ID
SSS487-60

19.52

19.43
14.01
14.88
13.78
16.30
17.73
16.63
16.76
17.15
17.16
17.17
17.24

WELL ID
SSS487-60

17.26
15.11
7.72
12.36
15.57
16.89
17.13
17.47
17.71
17.78

Water level 
(feet below 

land surface)

WELL ID
SSS487-61

17.68

17.81
12.35
13.21
12.10
14.66
16.10
15.00
15.13
15.51
15.52
15.53
15.59

WELL ID
SSS487-61

15.65
13.46
6.10
11.72
13.94
15.26
15.53
15.85
16.10
16.16
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Table 12. --Water-level data for reclaimed spoil wells--Continued

Date of 
measure 

ment

12-08-87

01-07-88
01-27-88
03-08-88
03-22-88
04-12-88
05-04-88
05-11-88
06-07-88
07-12-88
07-25-88
08-30-88
10-05-88
11-14-88
12-13-88

01-31-89
03-02-89
03-16-89
04-05-89
04-19-89
05-08-89
06-05-89
06-26-89
07-25-89
09-11-89
10-03-89

Water level 
(feet below 

land surface)

COW CAMP

WELL ID
SCS487-62

16.45

16.41
16.42
15.72
15.73
15.84
15.94
16.07
16.15
16.19
16.19
16.22
16.24
16.24
16.26

WELL ID
SCS487-62

16.24
16.11
15.13
15.45
15.77
16.02
16.12
16.13
16.16
16.19
16.21

Water level 
(feet below 

land surface)

CREEK SITE

WELL ID
SCS487-63

23.65

23.29
23.60
22.89
22.92
23.06
23.15
23.30
23.40
23.42
23.42
23.48
23.47
23.47
23.48

WELL ID
SCS487-63

23.46
23.32
22.34
22.66
22.99
23.23
23.34
23.35
23.38
23.41
23.42

Water level 
(feet below 

land surface)

WELL ID
SCS487-64

20.56

19.81
20.56
19.89
19.85
19.98
20.11
20.24
20.33
20.35
20.38
20.42
20.42
20.42
20.43

WELL ID
SCS487-64

20.42
20.29
19.31
19.63
19.95
20.20
20.30
20.32
20.34
20.38
20.39

140



Table 13.--Mean daily water levels for reclaimed spoil well SSS487-60 at the Spring Creek site 

[-- , no data; MEAN, mean water level; MAX, maximum water level; MIN, minimum water level; WL, water level]

MEAN VALUES OF DEPTH OF WATER LEVEL BELOW LAND SURFACE, IN FEET, WATER

DAY OCT

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN WL
MAX WL
MIN WL

NOV

__
--
--
 
--

__
 
--
 
--

__
--
 
 
 

__
 

17.09
17.09
17.09

17.08
17.08
17.07
17.07
17.08

17.07
17.10
17.12
17.14
17.15
 

__
 
--

DEC

17.17
17.17
17.17
17.18
17.19

17.18
17.17
17.18
17.19
17.19

17.20
17.22
17.22
17.22
17.24

17.27
17.28
17.28
17.26
17.28

17.29
17.30
17.31
17.32
17.32

17.33
17.36
17.36
17.37
17.38
17.38

17.26
17.38
17.17

JAN

17.40
17.41
17.43
17.44
17.43

17.42
17.44
17.46
17.47
17.47

17.48
17.14
17.51
17.50
17.52

17.53
17.53
17.54
17.54
17.54

17.51
17.49
17.47
17.44
17.41

17.38
17.33
17.30
17.29
17.27
17.24

17.43
17.54
17.14

FEE

17.18
17.10
16.99
16.90
16.87

16.86
16.86
16.87
16.88
16.88

16.89
16.88
16.88
16.89
16.91

16.93
16.93
16.92
16.88
16.88

16.89
16.89
16.84
16.79
16.59

16.09
15.44
15.12
 
 
--

16.75
17.18
15.12

MAR

14.93
--
--
 
--

__
 
 
 
 

__
 
 
 
 

__
7.59
7.30
6.97
6.74

6.64
6.47
6.34
6.27
6.25

6.28
6.36
6.45
6.55
6.68
 

__
 
--

APR

__
7.16
7.45
7.83
8.21

8.60
8.96
9.29
9.63
9.95

10.21
10.48
10.75
11.01
11.27

11.54
11.83
12.10
12.35
12.59

12.82
13.05
13.26
13.48
13.70

13.91
14.11
14.31
14.49
14.66
 

__
 
 

MAY

14.80
14.93
15.04
15.16
15.27

15.37
15.47
15.55
15.63
15.70

15.76
15.83
15.89
15.95
16.01

16.07
16.13
16.18
16.24
16.29

16.33
16.37
16.41
16.46
16.50

16.55
16.58
16.61
16.64
16.67
16.72

15.97
16.72
14.80

JUNE

16.75
16.78
16.80
16.82
16.85

16.86
16.88
16.90
16.91
16.93

16.95
16.97
16.98
16.99
17.00

17.00
17.03
17.04
17.04
17.05

17.07
17.07
17.07
17.09
17.09

17.11
17.12
17.13
17.14
17.15
 

16.99
17.15
16.75

YEAR 1989

JULY

17.16
17.18
17.19
17.20
17.22

17.23
17.25
17.26
17.26
17.28

17.30
17.32
17.33
17.34
17.35

17.35
17.37
17.38
17.39
17.39

17.40
17.41
17.42
17.43
17.43

17.44
17.44
17.44
17.44
17.44
17.44

17.34
17.44
17.16

AUG

17.43
17.43
17.43
17.44
17.44

17.44
17.45
17.45
17.45
17.45

17.45
17.45
17.46
17.46
17.47

17.46
17.47
17.47
17.48
17.48

17.48
17.49
17.50
17.50
17.51

17.52
17.53
17.54
17.55
17.55
17.57

17.48
17.57
17.43

SEPT

17.58
17.59
17.60
17.61
17.62

17.62
17.63
17.64
17.65
17.65

17.66
17.67
17.68
17.69
17.69

17.69
17.69
17.69
17.69
17.69

17.71
17.72
17.72
17.72
17.72

17.72
17.73
17.73
17.73
17.73
 

17.68
17.73
17.58

141



Table 14.--Wean daily water levels for reclaimed spoil well SCS487-63 at the Cow Camp Creek site 

, no data; MEAN, mean water level; MAX, maximum water level; MIN, minimum water level; WL, water level]

MEAN VALUES OF DEPTH OF WATER LEVEL BELOW LAND SURFACE, IN FEET, WATER

DAY OCT

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN WL  
MAX WL
MIN WL

NOV

__
 
 
--
 

__
--
--
 
--

__
 
 
 
 

__
 

23.48
23.48
23.48

23.48
23.48
23.47
23.47
23.48

23.48
23.50
23.48
23.49
23.49
 

__
 
--

DEC

23.49
23.49
23.49
23.49
23.49

23.48
23.48
23.49
23.49
23.48

23.48
23.49
23.49
23.48
23.49

23.50
23.49
23.48
23.47
23.48

23.48
23.48
23.48
23.48
23.48

23.48
23.48
23.47
23.48
23.48
23.48

23.48
23.50
23.47

JAN

23.49
23.49
23.49
23.49
23.49

23.49
23.49
23.49
23.49
23.49

23.49
23.50
23.49
23.48
23.50

23.50
23.49
23.49
23.49
23.49

23.49
23.49
23.49
23.49
23.49

23.49
23.47
23.47
23.47
23.47
23.47

23.49
23.50
23.47

FEB

23.45
23.46
23.47
23.45
23.46

23.46
23.45
23.45
23.45
23.45

23.45
23.45
23.46
23.46
23.46

23.46
23.45
23.45
23.45
23.46

23.46
23.46
23.45
23.45
23.45

23.42
23.41
23.38

--
 
 

23.45
23.47
23.38

MAR

23.36
23.32
23.30
23.30
23.28

23.26
23.26
23.26
23.22
23.08

22.80
22.50
22.13
21.76
22.06

22.29
22.22
22.14
22.01
21.92

21.97
21.99
21.92
21.86
21.81

21.82
21.94
22.06
22.17
22.29
22.39

22.47
23.36
21.76

APR

22.47
22.53
22.58
22.63
22.66

22.68
22.69
22.72
22.76
22.78

22.81
22.84
22.87
22.89
22.90

22.92
22.95
22.97
22.99
23.01

23.03
23.05
23.07
23.09
23.11

23.12
23.14
23.15
23.16
23.18

--

22.89
23.18
22.47

MAY

23.18
23.19
23.20
23.21
23.22

23.22
23.23
23.23
23.24
23.25

23.24
23.25
23.25
23.26
23.26

23.26
23.27
23.27
23.29
23.29

23.28
23.29
23.29
23.30
23.30

23.30
23.30
23.30
23.31
23.31
23.33

23.26
23.33
23.18

JUNE

23.32
23.32
23.32
23.32
23.33

23.34
23.35
23.34
23.34
23.34

23.35
23.35
23.35
23.35
23.35

23.35
23.37
23.36
23.36
23.36

23.37
23.36
23.35
23.36
23.36

23.36
23.36
23.37
23.37
23.37

23.35
23.37
23.32

YEAR 1989

JULY

23.37
23.37
23.38
23.37
23.37

23.38
23.38
23.38
23.37
23.38

23.38
23.38
23.38
23.37
23.37

23.37
23.38
23.38
23.38
23.38

23.38
23.39
23.39
23.39
23.38

23.39
23.39
23.39
23.39
23.39
23.39

23.38
23.39
23.37

AUG

23.39
23.39
23.39
23.39
23.39

23.39
23.39
23.39
23.40
23.40

23.40
23.40
23.39
23.39
23.40

23.39
23.40
23.40
23.40
23.39

23.40
23.40
23.40
23.40
23.40

23.41
23.41
23.41
23.41
23.40
23.41

23.40
23.41
23.39

SEPT

23.41
23.41
23.41
23.41
23.41

23.41
23.41
23.41
23.41
23.41

23.41
23.41
23.41
23.41
23.41

23.41
23.40
23.41
23.41
23.42

23.42
23.42
23.42
23.42
23.42

23.42
23.42
23.42
23.42
23.42

--

23.41
23.42
23.40
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Table 15.--Porosity, grain density, and permeability of selected 
core samples from the Spring Creek site core hole

[Ka, permeability to air; Kl, Klinkenberg permeability to gas equivalent to 
that of a non reactive liquid; Kw, permeability to water; g/cm3 , grams per 
cubic centimeter; mD, millidarcies; --, no measurement; <, less than]

Sample
identi- _. ., 

£ . .. Depth fication f£ r . x f (feet) (see
fig. 22) 1

S1V
S2V
S3H

S4V
S5H
S5V
S6H

S8H 
S10V
S11H
S12H

35.1-35.4
37.1-37.7
41.1-41.6

48.5-49.0
60.6-61.1
60.6-61.1
75.0-75.5

86.5-86.9 
94.4-94.7
100.0-100.5
102.1-102.6

Lithology , orosl ¥ 
e<7 (percent)

Shale
Sandstone

Lennox coal

Shale
Sandstone
Sandstone
Sandstone

Wadge coal 
Shale

Sandstone
Sandstone

3.6
9.6
7.1

5.6
16.7
17.7
15.2

6.7 
6.2
10.8
8.1

Grain 
density 
(g/cm3 )

2.50
2.67
1.35

2.64
2.67
2.65
2.66

1.34 
2.40
2.67
2.64

Permeability 
(mD)

Ka

__
11.1
2.37

0.016
2.02
5.84
7.32

<.01
.149
.011

Kl

__
9.35
--

<0.01
1.29
4.68
5.64

<.01
.046

<.01

Kw

__
--

<0.001

__

.429
--
--

--

.009
<.001

Sample indentifications were designated as follows: The first letter of 
the identification corresponds to the site location, S indicating the Spring 
Creek site. The numeral represents the relative depth of the sample at each 
site, 1 indicates the shallowest and 12 the deepest. The last letter in the 
identification indicates the orientation of the sample; V indicates vertically 
oriented, and H indicates horizontally oriented.
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Table 16. Porosity, grain density, and permeability of selected 
core samples from the Cow Camp Creek site core hole

[Ka, permeability to air; Kl, Klinkenberg permeability to gas equivalent to 
that of a non reactive liquid; Kw, permeability to water; g/cm3 , grams per 
cubic centimeter; mD, millidarcies; --, no measurement; <, less than]

Sample
identi- _. ., r . . . Depth fication ,,. *\ N 

f (feet) (see
fig. 23) 1

CIV
C2H
CSV
CAR
C6H
C7H

C7V
C9H
C9V
C10V
C11H 
C12V

C13H
C13V
C15H
C15V
C16H
C17V

18.4-19.0
22.3-22.9
27.7-28.2
29.8-30.2
44.8-45.3
55.0-55.5

55.0-55.5
66.0-66.5
66.0-66.5
73.5-73.7
76.0-76.6 
86.6-87.1

90.2-91.2
90.2-91.2
106.2-106.7
106.2-106.7
114.5-114.9
118.8-119.2

Lithology

Sandstone
Lennox coal
Sandstone
Sandstone
Sandstone
Sandstone

Sandstone
Sandstone
Sandstone

Shale
Wadge coal 
Sandstone

Shale
Shale

Sandstone
Sandstone
Sandstone

Shale

Porosity 
(percent)

9.8
6.2
11.2
9.2
16.7
15.4

15.4
15.7
16.0
3.4
2.6 
14.8

5.0
5.4
10.5
10.6
4.5
1.4

Grain 
density 
(g/cm3 )

2.63
1.38
2.67
2.64
2.66
2.66

2.64
2.66
2.65
2.57
1.32 
2.63

2.56
2.59
2.68
2.68
2.66
2.47

Permeability 
(mD)

Ka

0.105
1.76
.027

46.5
4.59
1.75

.839
7.71
1.96
 

.247

.0013

.0016

.178

.067
--
--

Kl

0.030
 
.010

43.9
3.35
1.22

.500
5.97
1.35
--

.082

.0007

.0004

.059

.020
 
--

Kw

__
 
 
--

1.28
--

__
1.57
--
--

.009

_-
 
.020
 
 
--

1 Sample indentifications were designated as follows: The first letter of 
the identification corresponds to the site location, C indicating the Cow Camp 
Creek site. The numeral represents the relative depth of the sample at each 
site; 1 indicates the shallowest and 20 the deepest. The last letter in the 
identification indicates the orientation of the sample; V indicates vertically 
oriented, and H indicates horizontally oriented.
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Table 17. Porosity, grain density, and permeability of selected 
core samples from the Zuli site core hole

[Ka, permeability to air; Kl, Klinkenberg permeability to gas equivalent to 
that of a non reactive liquid; Kw, permeability to water; g/cm 3 , grams per 
cubic centimeter; mD, millidarcies; --, no measurement; <, less than]

Sample
identi- _. ., 

r . ... Depth fication ,,. r ^^ , (feet) (see
fig. 24) 1

Z1V
Z2V
Z3H

Z4V
Z6H
Z7H
Z8V

Z9H 
Z10V
Z14H
Z15H

165.8-166.1
176.0-176.5
181.2-181.6

184.8-185.3
193.7-194.2
208.5-209.0
220.0-220.5

230.8-231.3 
237.1-237.7
250.5-251.0
258.4-258.9

T . . , , Porosity Lithology , i 
OJ (percent)

Shale
Sandstone

Lennox coal

Shale
Sandstone
Sandstone
Sandstone

Wadge coal 
Sandstone
Sandstone
Sandstone

5.2
6.0
2.8

3.8
16.1
18.5
18.4

3.5 
10.7
12.7
6.1

Grain 
density 
(g/cm3 )

2.90
2.64
1.30

2.32
2.64
2.65
2.66

1.40 
2.65
2.69
2.70

Permeability 
(mD)

Ka

0.039
.030
.858

__
2.07

22.7
13.8

.152 

.022
1.31
<.01

Kl

0.032
.010
--

--
1.83

19.2
11.4

<.01
.754

<.01

Kw

--
--

0.001

--
 

7.97
3.53

<.001

--
<.001

1Sample indentifications were designated as follows: The first letter of 
the identification corresponds to the site location, Z indicating the Zuli 
site. The numeral represents the relative depth of the sample at each site; 
1 indicates the shallowest and 15 the deepest. The last letter in the 
identification indicates the orientation of the sample; V indicates vertically 
oriented, and H indicates horizontally oriented.
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Table 18. Porosity, grain density, and permeability of selected 
core samples from the Bond Creek site core hole

[Ka, permeability to air; Kl, Klinkenberg permeability to gas equivalent to 
that of a non reactive liquid; Kw, permeability to water; g/cm3 , grams per 
cubic centimeter; mD, millidarcies; --, no measurement; <, less than]

Sample
identi- _ ., 

f . .. Depth fication ,_ r^^ 
f (feet) (see

fig. 25) 1

B3V
B4V
B6V
B7H

B8V
B10H
B10V
B11H
B11V

B13H
B14V
B15H 
B16V
B17H

55.2-55.6
70.8-71.5
86.5-87.0
95.4-95.9

103.7-104.2
119.1-119.6
119.1-119.6
128.5-129.0
128.5-129.0

145.0-145.4
152.7-153.2
159.9-160.5 
168.6-169.0
171.3-171.8

Lithology

Shale
Shale

Sandstone
Lennox coal

Sandstone
Sandstone
Sandstone
Sandstone
Sandstone

Sandstone
Shale

Wadge coal 
Shale

Sandstone

Porosity 
(percent)

3.6
5.5
9.9
3.9

9.3
15.5
15.6
15.5
16.4

13.0
4.3
4.1 
5.8
13.5

Grain 
density 
(g/cm3 )

2.55
2.64
2.66
1.31

2.63
2.66
2.66
2.65
2.66

2.67
2.59
1.30 
2.47
2.67

Permeability 
(mD)

Ka

__
 

0.249
.118

.011
3.62
2.08
2.83
3.45

.951
 
~~

1.47

Kl

__
--

0.109
--

<.01
2.54
1.46
2.12
2.57

.501
 
  ~

.891

Kw

__
 
 

<.001

__
0.849
 
 
--

.146
 
~~

.313

1 Sample indentifications were designated as follows: The first letter of 
the identification corresponds to the site location, B indicating the Bond 
Creek site. The numeral represents the relative depth of the sample at each 
site; 3 indicates the shallowest and 17 the deepest. The last letter in the 
identification indicates the orientation of the sample; V indicates vertically 
oriented, and H indicates horizontally oriented.
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Table 19. Mineral composition of core samples from selected lithologic 
units at the Cow Camp Creek site

[Mineralogy in percent by weight; <, less than; pm, micrometer;  , none detected; tr, less than 1 percent]

Sample
identifi 
cation 
(see 

fig. 28) 1

SS01
SS03
SH04
SS05
SS06
SH07
SS08
SH09
SS12
SS13
SH14
SH16
SS17
SH18

Litho
logic 
type

Sandstone
Sandstone

Shale
Sandstone
Sandstone

Shale
Sandstone

Shale
Sandstone
Sandstone

Shale
Shale

Sandstone
Shale

Bulk rock mineralogy

Quartz

66
65
33
73
71
50
70
30
72
60
63
75
54
30

Clay 
<2 [m

20
18
54
10
9

31
11
56
16
15
19
14
18
58

Cal- 
cite

 
 
1

tr
tr
2

tr
 
 
 
 
 
3
2

Dolomite/ 
ankerite

11"
10/-
11"
11 
8/-
ll/-
8/3
11 
H"
5/4
3/1
l/~
8/3
4/-

Plagio- 
clase 

feldspar

3
2
2
4
3
3
4
2
6
6
5
5
5
2

Potassium 
feldspar

2
2
2
4
7
2
4
2
5
6
4
4
7
1

Pyrite

2
tr
1
2
2
1
 
3

tr
tr
 
1
 
2

Sider- 
ite

 
3
 
 
 
 
 
 
 
3
5
 
4
1

Illite

5
17
24
14
22
21
14
23
21
9

17
16
20
17

Mixed 
layer 
clays

23
37
42
20
24
37
18
50
19
19
26
20
15
56

Kao- 
linite

70
44
34
64
52
38
63
25
58
70
47
62
63
25

Chlor-
ite

2
2
2
2
2
2
5
2
2
2
2
2
2
2

COAL SAMPLES

Sample 
identifi 
cation 
(see 

fig. 28) 1

CL02 
CLIO

Minerals contained within the ash and sulfur

Organic 
content

90.5 
91.0

Ash 
content

6.5 
8.5

Sulfur 
content

3.0 
.5

Quartz

1.0 
3.4

Dolomite/ 
ankerite

tr/-- 
"/--

Plagio- 
clase 

feldspar

tr 
1.0

Pyrite Gypsum Barite

3.0 tr tr 
tr

fraction

Kaolinite

2.5 
3.8

Smectite

tr 
tr

1 Sample indentifications were designated as follows: The first letter of the identification corresponds to the site 
location, C indicating the Cow Camp Creek site. The number represents the relative depth of the sample; 1 indicates the 
shallowest, and 20 the deepest.
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Table 20.--Spring and lysimeter information 

[NGVD, National Geodetic Vertical Datum of 1929]

 . Station Land-surface elevation
identification (feet above NGVD)

Spring Creek 
Spring Creek

Cow Camp Creek 
Cow Camp Creek

SSSS87-SPRING 
SSLYS-LYSIMETER

SCSS87-SPRING 
SCLYS-LYSIMETER

6,875 
6,955

6,960 
7,020

Station identifications were assigned as follows: The first letter (S), 
designates the Seneca II Coal Mine. The second letter (S or C) designates the 
site location as Spring Creek or Cow Camp Creek. The remaining alphanumeric 
characters designate the station as a spring or a lysimeter.
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Table 21.--Wean daily discharge from the spring at the Spring Creek site
during water year 1988

[---, no data; TOTAL, sum of the discharges; MEAN, mean discharge; MAX, maximum discharge; 
MIN, minimum discharge; ACRE-FT, acre-foot; CAL YR, calender year; WTR YR, water year]

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
ACRE-FT

WTR YR

MEAN VALUES OF DISCHARGE, IN CUBIC FEET PER 
OCT NOV DEC JAN FEE MAR APR

0.04
.04
.05
.05
.05

.04

.04

.04

.03

.03

.04

.06

.08

.06

.04

.04

.04

.04

.05

.04

.04

.04

.06

.06

.04

.04

.04

.03

.04

.03

.03

1.35
.044
.08
.03

2.7

1988

0.03
.04
.04
.04
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03
---

0.93
.031
.04
.03

1.8

TOTAL 20

0.03
.03
.03
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

.04

.04

.04

.04

.03

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

1.09
.035
.04
.03

2.2

.34

0.04
.04
.04
.04
.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.03

.03

.03

.04

.04

.03

.03

.03

1.18
.038
.04
.03

2.3

MEAN 0.

0.03 0
.03
.04
.04
.04

.04

.04

.04

.05

.05

.05

.05

.05

.04

.04

.04

.04

.04

.04

.04

.07

.05

.07

.11

.08

.07

.07

.06

.08
---
---

1.49 3
.051
.11
.03

3.0 6

056 MAX

.11

.10

.11

.13

.17

.20

.21

.18

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.10

.10

.10

.10

.10

.10

.10

.11

.10

.10

.39

.11

.21

.09

.7

0.21

0.11
.11
.11
.11
.11

.12

.12

.12

.11

.11

.12

.18

.14

.13

.13

.13

.13

.13

.13

.13

.13

.13

.13

.13

.12

.11

.11

.10

.10

.08
---

3.62
.12
.18
.08

7.2

MIN

SECOND, 
MAY

0.08
.08
.07
.07
.07

.06

.06

.06

.07

.06

.09

.11

.12

.11

.10

.09

.07

.06

.06

.06

.06

.06

.05

.06

.06

.05

.05

.05

.05

.06

.06

2.16
.070
.12
.05

4.3

0.02

WATER YEAR 1988 
JUNE JULY AUG

0.06
.06
.06
.07
.06

.06

.05

.05

.05

.05

.05

.06

.08

.08

.04

.04

.04

.04

.04

.04

.04

.05

.04

.05

.05

.04

.03

.08

.06

.04
---

1.56
.052
.08
.03

3.1

ACRE-FT

0.04
.04
.04
.04
.04

.04

.04

.04

.04

.04

.04

.05

.04

.04

.04

.04

.04

.04

.04

.04

.04

.05

.05

.06

.05

.04

.03

.03

.03

.03

.03

1.25
.040
.06
.03

2.5

40

0.04
.03
.03
.03
.03

.03

.04

.03

.03

.03

.03

.03

.04

.04

.04

.05

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

1.15
.037
.05
.03

2.3

SEPT

0.04
.03
.03
.03
.03

.03

.03

.03

.03

.03

.05

.14

.07

.05

.04

.03

.03

.03

.02

.02

.04

.04

.03

.03

.03

.03

.05

.05

.04

.04
---

1.17
.039
.14
.02

2.3

149



Table 22. Wean daily discharge from the spring at the Spring Creek site
during water year 1989

[---, no data; TOTAL, sum of the discharges; MEAN, mean discharge; MAX, maximum discharge; 
MIN, minimum discharge; ACRE-FT, acre-foot; CAL YR, calender year; WTR YR, water year]

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
ACRE-FT

CAL YR
WTR YR

MEAN VALUES OF DISCHARGE 
OCT NOV DEC JAN

0.04
.04
.04
.04
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

0.97
.031
.04
.03

1.9

1988
1989

0.03
.03
.03
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

.04

.04

.03

.03

.03

.03
---

0.93
.031
.04
.03

1.8

TOTAL
TOTAL

0.03
.04
.04
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

0.96
.031
.04
.03

1.9

19.83
20.10

0.04
.04
.04
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

0.96
.031
.04
.03

1.9

MEAN 0
MEAN 0

, IN CUBIC FEET PER SECOND, WATER YEAR 1988 
FEE MAR APR MAY JUNE JULY AUG

0.03
.03
.03
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

.04

.04

.04

.04

.04

.04

.04

.04

.09

.10

.10

.09

.09

.14
 
 

1.36
.049
.14
.03

2.7

.054

.055

0.13
.07
.07
.07
.07

.07

.08

.13

.13

.13

.12

.12

.14

.16

.16

.16

.18

.18

.19

.19

.20

.20

.21

.22

.23

.23

.22

.21

.20

.19

.18

4.84
.16
.23
.07

9.6

MAX 0
MAX 0

0.18
.17
.17
.17
.16

.16

.16

.16

.16

.14

.13

.13

.13

.12

.12

.12

.12

.11

.11

.11

.09

.09

.09

.09

.09

.09

.09

.08

.08

.07
---

3.69
.12
.18
.07

7.3

.21 MIN

.23 MIN

0.07
.07
.06
.06
.06

.06

.06

.06

.06

.07

.07

.06

.06

.06

.06

.06

.06

.06

.06

.05

.05

.05

.05

.06

.06

.05

.05

.05

.05

.05

.05

1.80
.058
.07
.05

3.6

0.02
0.03

0.05 0
.04
.04
.04
.04

.04

.04

.04

.04

.04

.04

.05

.05

.05

.05

.04

.04

.04

.04

.04

.04

.05

.05

.05

.05

.05

.04

.04

.04

.04
---

1.30 1
.043
.05
.04

2.6 2

ACRE-FT
ACRE-FT

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.24

.040

.04

.04

.5

39
40

0.04
.04
.04
.04
.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

1.10
.035
.04
.03

2.2

SEPT

0.03
.03
.03
.03
.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

.04

.04

.04

.04

.03

.03

.03

.03
---

0.95
.032
.04
.03

1.9
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Table 23. Mean daily discharge from the spring at the Cow Camp Creek site
during water year 1988

 , no data; TOTAL, sum of the discharges; MEAN, mean discharge; MAX, maximum discharge; 
MIN, minimum discharge; ACRE-FT, acre-foot; CAL YR, calender year; WTR YR, water year]

'AY

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0

1
2
3
^
5

S
7
3
)
3
1

TAL
\N
<
\I
RE-F1

R YR

MEAN VALUES OF DISCHARGE, IN CUBIC FEET PER SECOND 
OCT NOV DEC JAN FEE MAR APR MAY

0.02
.02
.02
.02
.02

.02

.02

.02

.02

.02

.02

.02

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.02

.02

.03

.02

0.78
.025
.03
.02

: 1.5

1988

0.02
.03
.03
.03
.03

.03

.02

.02

.02

.02

.02

.02

.03

.03

.03

.03

.03

.03

.02

.03

.03

.03

.03

.03

.03

.03

.03

.04

.03

.03
---

0.83
.028
.04
.02

1.6

TOTAL 41

0.03
.02
.02
.02
.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.03

.03

.03

.03

.03

.02

.02

.02

.02

0.68
.022
.03
.02

1.3

.61

0.02
.02
.02
.02
.02

.02

.02

.02

.02

.02

.03

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

0.63
.020
.03
.02

1.2

MEAN 0.

0.02 0
.02
.02
.02
.03

.03

.03

.03

.03

.03

.02

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.04

.04

.05

.08

.13

.20

.19
  
  

1.34 11
.046
.20
.02

2.7 24

11 MAX 0

.20

.25

.31

.45

.43

.43

.53

.46

.41

.41

.37

.30

.27

.24

.24

.22

.19

.19

.19

.20

.31

.47

.49

.47

.41

.44

.64

.66

.59

.56

.53

.86

.38

.66

.19

.66

0.54
.61
.63
.60
.50

.50

.46

.42

.38

.36

.34

.31

.32

.31

.32

.30

.33

.33

.30

.31

.29

.28

.32

.34

.34

.33

.30

.26

.24

.25
  

11.12
.37
.63
.24

22

MIN 0

0.22
.22
.23
.21
.16

.15

.15

.16

.16

.16

.15

.14

.14

.15

.14

.14

.13

.13

.14

.14

.14

.14

.14

.12

.12

.12

.13

.14

.14

.14

.15

4.70
.15
.23
.12

9.3

.02

, WATER 
JUNE

0.13
.12
.12
.13
.13

.12

.12

.12

.12

.11

.11

.11

.11

.11

.11

.11

.10

.10

.10

.10

.11

.13

.13

.12

.09

.09

.09

.09

.12

.10

3.35
.11
.13
.09

6.6

ACRE-FT

YEAR 1988 
JULY AUG

0.10
.10
.10
.10
.09

.09

.08

.08

.08

.08

.08

.08

.08

.08

.07

.07

.07

.08

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.08

.08

2.44
.079
.10
.07

4.8

83

0.08
.08
.08
.08
.09

.08

.08

.09

.09

.08

.07

.06

.07

.06

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.08

.07

.06

.05

.06

.06

.05

2.22
.072
.09
.05

4.4

SEPT

0.05
.05
.05
.05
.05

.05

.05

.06

.06

.05

.06

.08

.09

.09

.07

.07

.06

.05

.05

.05

.05

.03

.04

.05

.05

.05

.05

.05

.05

.05
---

1.66
.055
.09
.03

3.3

151



Table 24. Wean daily discharge from the spring at the Cow Camp Creek site
during water year 1989

[ ---, no data; TOTAL, sum of the discharges; MEAN, mean discharge; MAX, maximum discharge; 
MIN, minimum discharge; ACRE-FT, acre-foot; CAL YR, calender year; WTR YR, water year]

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
ACRE-FT

CAL YR
WTR YR

MEAN VALUES OF DISCHARGE, IN CUBIC FEET PER SECOND 
OCT NOV DEC JAN FEB MAR APR MAY

0.05
.05
.05
.05
.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.04

.05

.05

.05

.05

.05

.05

1.54
.050
.05
.04

3.1

1988
1989

0.05
.06
.06
.05
.05

.06

.06

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.04

.05

.04

.04
  

1.51
.050
.06
.04

3.0

TOTAL 43
TOTAL 48

0.04
.05
.05
.04
.05

.05

.05

.04

.04

.05

.04

.04

.05

.05

.04

.04

.04

.05

.05

.04

.05

.04

.04

.04

.05

.04

.04

.05

.04

.04

.04

1.37
.044
.05
.04

2.7

.74

.34

0.04
.0-4

.04

.04

.04

.04

.05

.04

.04

.05

.05

.05

.05

.05

.04

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.06

1.47
.047
.06
.04

2.9

MEAN 0.
MEAN 0.

0.06 0
.05
.05
.05
.05

.06

.06

.06

.06

.06

.06

.06

.06

.06

.05

.06

.06

.06

.06

.06

.05

.05

.06

.06

.06

.07

.07

.08

  
---

1.65 15
.059
.08
.05

3.3 32

12 MAX 0
13 MAX 0

.08

.10

.11

.11

.11

.12

.12

.12

.13

.20

.32

.48

.66

.82

.74

.65

.67

.69

.75

.79

.77

.77

.79

.79

.82

.82

.79

.71

.67

.63

.59

.92

.51

.82

.08

.66

.82

0.57
.54
.52
.51
.50

.50

.49

.47

.44

.41

.41

.38

.36

.35

.35

.33

.31

.29

.28

.28

.26

.24

.24

.23

.21

.21

.19

.19

.18

.18
___

10.42
.35
.57
.18

21

MIN 0
MIN 0

0.18
.17
.16
.16
.15

.15

.15

.15

.15

.14

.14

.14

.14

.14

.14

.14

.13

.13

.12

.12

.12

.12

.12

.12

.12

.12

.12

.12

.11

.11

.10

4.18
.13
.18
.10

8.3

.02

.04

, WATER YEAR 1988 
JUNE JULY AUG

0.10
.11
.11
.11
.11

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.09

.09

.10

.09

.09

.09

.09

.09

.10

.10

.09

.09

.09

.09

.--

2.93
.098
.11
.09

5.8

ACRE-FT
ACRE-FT

0.09
.09
.09
.09
.09

.09

.09

.09

.09

.09

.09

.10

.10

.10

.10

.10

.10

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.09

.08

2.84
.092
.10
.08

5.6

87
96

0.09
.09
.09
.08
.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

2.38
.077
.09
.07

4.7

SEPT

0.07
.07
.07
.07
.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.08

.08

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.08
---

2.13
.071
.08
.07

4.2
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Table 25. Water-quality analyses for wells

[Well identification corresponds to wells listed in table 9; (JS/CM, microsiemens per centimeter at 25 degrees 
Celsius; °C, degrees Celsius; MG/L, milligrams per liter; NONCARB, noncarbonate; WH, whole; WAT, water; 
TOT, total; FID, field;  , no data collected; <, less than; LAB, laboratory; DEC. C, degrees Celsius; pG/L, 
micrograms per liter; C-, carbon isotope; H-, hydrogen isotope; 0-, oxygen isotope; S-, sulfur isotope; per 
mil, parts per thousand; PCI/L, picocuries per liter]

DATE TIME

ELEVATION HARn 
 ?DTU OF LA1*0 SPE~ HARD- m^c rATr-mvi MAGNE- 
D  SURFACE CIFIC PH TEMPER- NESS JSrLa mJ SIUM > 
°f DATUM CON- (STAND- ATURE TOTAL SfwAT SOLVED DIS' 
r^ (FEET DUCT- ARD WATER (MG/L jL WJL *OLVED SOLV£D 
   ABOVE ANCE UNITS) (°C) AS   FL? ^/l (MG/L 
(FEET) SEA (pS/CM) CAC03 ) (?Jft f AS CA) AS MG) 

LEVEL) CAC°3J

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SSL287
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
JUNE

14...
14...
14...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07. ..

SEPT
12...

1030

1030

0945

0845

1000
1150
1500

0830

0830

1315

0930

1000

DATE

NOV 1987
08...

MAR 1988
07...

APR
05...

MAY
10...

JUNE
14...
14...
14...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07. ..

SEPT
12...

58.

58.

58.

58.

58.
58.
58.

58.

58.

58.

58.

58.

00 6

00 6

00 6

00 6

00 6
00 6
00 6

00 6

00 6

00 6

00 6

00 6

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

7.4

9.4

7.6

8.5

8.7
8.4
8.1

8.5

10

10

10

12

,861

,861

,861

,861

,861
,861
,861

,861

,861

,861

,861

,861

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

454

496

502

478

471
504
505

465

472

478

476

452

5,000

4,980

4,850

4,800

4,650
4,740
4,820

5,530

5,210

5,800

5,860

6,890

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

2,900

2,400

2,400

2,500

2,500
2,400
2,400

2,800

3,000

3,000

2,900

4,000

7.4

7.6

7.5

7.6

7.4
7.6
7.5

7.6

7.8

7.5

7.7

7.4

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

17

22

17

23

25
22
20

19

21

16

20

15

 

9.0

9.0

9.0

14.0
12.5
11.5

12.0

1

8.0

9.0 1

9.0 1

FLUO- 
RIDE, 
DIS 

SOLVED 
(MG/L 
AS F)

0.3

1.1

1.1

1.2

1.1
1.1
1.0

1.1

.9

1.1

1.0

.7

920

850

760

910

930
920
780

890

,300

980

,100

,700 1

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 

SI02 )

9.2

10

8.8

8.7

8.3
9.3
8.6

8.7

9.3

8.4

8.9

8.8

460

360

260

430

460
410
280

430

800

510

600

,300

SOLIDS, 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

4,690

4,070

3,950

4,090

4,100
4,000
4,050

4,380

4,680

4,750

4,630

6,070

150 130

140 120

120 110

130 140

140 140
150 130
130 110

140 130

210 180

160 140

180 150

260 260

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

4,600

4,110

3,960

4,050

4,030
3,950
3,950

4,500

4,710

4,730

4,660

6,140

1,100

1,100

990

940

910
910
960

1,100

980

1,100

1,100

1,300
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Table 25. Water-quality analyses for wells Continued

DATE

NITRO- NITRO 
GEN, GEN, 

NITRITE NITRITE 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS N) AS N02 )

NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, AM - 

N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DIS- DIS- DIS- DIS- ORGANIC 
SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L 
AS N) AS N) AS NH4 ) AS N) AS N)

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

WELL IDENTIFICATION - SSL287--Continued
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
JUNE

14...
14...
14...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

NOV 1987
08...

MAR 1988
07..-.

APR
05...

MAY
10...

JUNE
14...
14...
14...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04 )

0.06

 

.12

.06

.03

.12

.06

.06

.06

--

--

 

<0.01 ' --

<.01

<.01

<.01

.01 0.03

.01 .03

.02 .07

<.01

<.01

 

__

-- --

PHOS- D_ 
PHORUS M~UM 
ORGANIC MJ^'

SOLVED »«*> 
rmr/r iMwL
IHU/L A*! ATIAS P) AS ^

0.0 <10

.05 20

.0 <10

.01 <10

.0 <10

.0 <10

.0 <10

.01 <10

.01 <10

10

<10

20

<0.10 4.80

<.10 4.40

<.10 1.00

<.10 4.40

<.10 4.60
<.10 4.20
<.10 3.60

<.10 5.50

<.10 5.60

 

__

-- --

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS AS) AS BA)

1 20

<1 26

<1 20

<1 16

<1 21
<1 22
<1 17

<1 15

<1 14

<1 18

<1 24

<1 14

6.2

5.7

1.3

5.7

5.9
5.4
4.6

7.1

7.2

--

 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<1

<2

<2

<2

<.5
<.5
<.5

<.5

<.5

<3

<2

<2

0.5

.1

3.0

.4

.0

.0

.3

.0

.0

 

 

--

BORON 
DIS 
SOLVED 
(MG/L 
AS B)

340

320

320

320

350
310
320

310

330

300

330

310

5.3

4.5

4.0

4.8

4.5
3.8
3.9

4.5

4.9

 

--

--

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

<2

<3

<3

<3

<1
<1
<1

3

<1

<5

<3

<3

0.02

.05

.04

.03

.01

.03

.02

.03

.03

--

--

--

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<10

<20

<5

<20

<5
<5
<5

<5

<5

<30

<20

<20

0.02

<.01

.04

.02

.01

.04

.02

.02

.02

 

--

--

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

<6

<9

<9

<9

<3
<3
<3

<3

<3

<20

<9

<9
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Table 25. Water-quality analyses for wells Continued

DATE

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

WELL IDENTIFICATION
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
JUNE

14...
14...
14...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

<20

<30

<30

<30

<10
<10
<10

<10

<10

<50

<30

<30

TIME

1000

1230

1430

0945

0945

0930

1300

0900

1100

110

68

80

34

610
170
120

74

92

210

69

600

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

79.80

79.80

79.80

79.80

79.80

79.80

79.80

79.80

79.80

<20

<30

<30

<30

<10
<10
<10

<10

<10

50

<30

<30

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

WELL

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

490

460

370

240

490
690
280

200

330

350

340

560

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

NICKEL, 
DIS 
SOLVED 
(MG/L 
AS NI)

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

- SSL287--Continued

<20

<30

<30

<30

<10
<10
<10

<10

<10

<50

<30

<30

PH 
(STAND 
ARD 

UNITS)

IDENTIFICATION -

2,280

2,910

2,850

3,250

3,100

3,000

3,030

3,110

3,140

8.0

7.9

7.9

7.8

8.1

8.1

7.9

8.0

7.9

<20

<30

<10

<30

<10
<10
<10

<10

<10

<50

<30

<30

TEMPER 
ATURE 
WATER 
(°C)

SSI287

--

7.5

9.0

9.0

11.0

--

9.5

10.5

10.0

<1.0

<3.0

<3.0

<3.0

1.0
<1.0
<1.0

9.0

<1.0

<5.0

<3.0

<3.0

HARD 
NESS 
TOTAL 
(MG/L 
AS 

CAC03 )

92

170

180

240

200

220

170

170

190

6,200

6,000

5,300

6,500

5,900
6,000
2,600

6,200

7,600

6,600

7,100

10,000

UApn_IIAKJJ"

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

0

0

0

0

0

0

0

0

0

<12

<20

<18

<18

<6
<6
<6

<6

<6

<30

<18

<18

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

20

35

37

51

40

46

36

37

39

<6

10

12

<9

970
20
6

8

7

25

11

30

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

9.7

19

20

27

23

24

19

19

22
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Table 25. Water-quality analyses for walls Continued

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

SODIUM, ^fif," 
DIS- jjjg_'

^JJr/T SOLVED 
(MG/L (MG/L
AC MA "\ V l*W * no nnj .   v\ 

Ab KJ

WELL

600 4.4

670 5.3

640 4.6

700 5.7

650 4.8

680 5.4

600 5.3

660 5.4

640 5.1

NITRO
GEN,

NITRITE
DIS
SOLVED
(MG/L 
AS N)

<0.01

<.01

<.01

< .01

< .01

<.01

--

 

 

ATVA rwrn prim ctTtrA SOLIDS, SOLIDS,
vrJCL. SULFATE pYr:; i^nlT nri RESIDUE SUM OF 
LJ^1X DIS- "fr1 * ^f' "fj: AT iso CONSTIT- LAB cnTvrrn DIS- DIS- SOLVED p.-., r ITT-MTC 
(MG/L ftln SOLVED SOLVED (MG/L "rr' U Sc ._ (MG/L /Mr/T rmr/r AC DIS- DIS- JS AS So4) OTC/L ttG/L AS COLVED COLVED
CAC03 ) AS CL) AS F) SI02 ) (M(J/L) (MQ/L)

IDENTIFICATION - SSI287  Continued

539

542 1

552 1

540 1

551 1

556 1

554 1

557 1

536 1

NITRO
GEN,

N02-*-N03
DIS
SOLVED
(MG/L 
AS N)

<0.10

<.10

<.10

<.10

<.10

<.10

 

 

 

850

,000

,100

,300

,100

,200

,000

,000

,100

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L 
AS N)

1.10

1.40

1.50

2.70

1.60

2.20

--

 

 

12 2

15

12

13

12

13

12

9.1

9.6

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L 
AS NH4 )

1.4

1.8

1.9

3.5

2.1

2.8

 

 

 

.1 8.5 1,740

.4 9.3 2,070

.4 8.6 2,090

.4 8.9 2,310

.3 9.0 2,040

.3 9.3 2,210
.

.4 8.6 2,040

.3 8.8 2,000

.3 8.7 2,120

NITRO- NITRO
GEN, GEN.AM-

ORGANIC MONIA +
DIS- ORGANIC
SOLVED DISSOLVED
(MG/L (MG/L 
AS N) AS N)

0.7 1.8

.1 1.5

.2 1.7

.4 3.1

.5 2.1

.0 1.8

 

 

 

1,830

2,080

2,160

2,440

2,170

2,320

2,020

2,080

2,150

PHOS
PHORUS PHORUS

Tq_ ORTHO,
SOLVED DIS"
rMr/r SOLVED
^ flu/ Li f\Mf* /TAS P) (MG/L 
AS P) AS P)

0.02 <0.01

.01 <.01

.02 .02

.02 <.01

.02 .01

.01 .01
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Table 25. Water-quality analyses for wells Continued

DATE

PHOS- PHOS- ATT] 
PHATE, PHORUS MV»  ARSENIC 
ORTHO, ORGANIC «Tq DIS" 
DIS- DIS- cnrvs-n SOLVED 
SOLVED SOLVED ? n/L (MG/L 
(MG/L (MG/L AC AT v AS AS) 

AS P04 ) AS P) AS AL)

WELL IDENTIFICATION
NOV 1987

08...
MAR 1988

04...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12.. .

 

 

0.06

 

.03

.03

--

 

--

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

<30

<30

<30

<10

<10

<10

<30

<20

0.02

.01

.0

.02

.01

.0

 

 

--

IRON, 
DIS 
SOLVED 
(pG/L 
AS FE)

51

160

170

160

200

220

180

160

210

<10 <1

<10 <1

<10 <1

<10 <1

<10 <1

<10 <1

<10 <1

<10 <1

10 <1

MANGA- 
LEAD » NF«;F 
DIS' DIS-'
?» D S"WD 
(MG/L (ur /T
AC DD-J V.PWA'AS PB) AS MO

<30 11

<30 22

<30 20

<30 23

<10 22

<10 20

<10 19

<30 20

<20 23

BARIUM, 
DIS 
SOLVED 
(pG/L 
AS BA)

BERYL 
LIUM, 
DIS 
SOLVED 
(pG/L 
AS BE)

BORON CADMIUM 
DIS- DIS 

SOLVED SOLVED 
(pG/L (pG/L 
AS B) AS CD)

MTTTM" COBALT, 
JJir1 ' DIS 
SOLVED SOLVED 
, /T (pG/L
<f /^ AS CO)

- SSI287--Continued

32

37

30

36

27

28

21

23

20

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<30

<30

<30

<10

<10

<10

<30

<20

<2

<2

<2

<2

<.5

<.5

<.5

<2

<J

NICKEL, 
DIS 
SOLVED 
(pG/L 
AS NI)

<30

<10

<30

<30

<10

<10

<10

<30

<20

130

130

130

140

130

140

140

140

130

SILVER, 
DIS 
SOLVED 
(PG/L 
AS AG)

<1.0

<3.0

<3.0

3.0

<1.0

<1.0

<1.0

<3.0

<2.0

<3

7

<3

<3

<1

<1

<1

<3

<2

STRON 
TIUM, 
DIS 
SOLVED

AS SR)

1,500

2,300

2,300

3,300

2,500

2,800

2,200

2,400

2,400

<5

<20

<20

<20

<5

<5

<5

<20

<10

VANA 
DIUM, 
DIS 
SOLVED 
(pG/L 
AS V)

<18

<18

<18

<18

<6

<6

<6

<18

<12

<9

<9

<9

<9

<3

<3

<3

<9

<6

ZINC, 
DIS 
SOLVED 
(pG/L 
AS ZN)

<9

<9

<9

<9

<3

6

7

<9

<6
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Table 25. Water-quality analyses for wells Continued

ELEVATION

DATE

NOV
08

MAR
07

APR
05

MAY
10

AUG
30

NOV
16

APR
04

JUNE
07

SEPT
12

1987

1988

1989

. . .

TIME

1015

0945

1015

0900

0900

0900

1400

0915

1015

DATE

NOV
08

MAR
07

APR
05

MAY
10

AUG
30

NOV
16

APR
04

JUNE
07

SEPT
12

1987
. . .
1988

. . .

. . .
1989

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

98.50

98.50

98.50

98.50

98.50

98.50

98.50

98.50

98.50

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

3.2

3.4

2.6

3.3

2.8

4.4

2.8

3.6

3.1

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

ALKA 
LINITY 

LAB 
(MG/L 
AS 
CAC03 )

622

670

 

641

643

544

658

580

631

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

WELL

1,710

1,775

1,810

2,210

2,150

3,060

1,930

2,820

2,270

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

400

320

300

530

440

1,000

360

800

540

PH
(STAND 
ARD 
UNITS)

TEMPER 
ATURE 
WATER 
(°C)

HARD 
NESS 

TOTAL 
(MG/L 
AS 
CAC03 )

U A nr\HARD" 
NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

CALCIUM ^S?" SODIUM, 
DIS- glUM, DIS_

SOLVED -nfuFn SOLVED (MG/L SOLVED (|fG/L

AS CA) AS MG) AS NA)

IDENTIFICATION - SSW287

8.0

8.2

8.2

8.3

8.6

8.5

8.3

8.4

8.3

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

22

15

14

19

18

34

17

28

22

--

6.0

10.0

9.5

11.0

--

9.0

10.0

9.5

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

0.9

2.2

2.3

2.1

1.9

1.5

2.3

1.7

2.0

36

31

18

35

28

63

22

49

32

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

11

9.8

9.8

7.5

7.5

8.0

7.7

7.8

8.1

0

0

5

0

0

0

0

0

0

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

1,300

1,220

1,160

1,470

1,330

2,140

1,240

1,810

1,490

8.8 3.2 470

6.7 3.3 460

5.7   440

8.8 3.0 510

6.8 2.5 480

16 5.3 710

5.4 1.9 440

13 3.8 630

8.2 2.6 530

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

1,290

1,230

--

1,470

1,350

2,110

1,230

1,840

1,500
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Table 25. Water-quality analyses for wells Continued

DATE

NITRO
GEN,

NITRITE
DIS
SOLVED
(MG/L
AS N)

NITRO
GEN,

NITRITE
DIS
SOLVED
(MG/L

AS NO 2 )

NITRO
GEN,

N02+N03
DIS
SOLVED
(MG/L
AS N)

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L
AS N)

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L

AS NH4 )

WELL IDENTIFICATION -
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10. ..
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

 

<0.01

.01

<.01

<.01

<.0l

 

 

--

ALU
MINUM,
DIS
SOLVED
(MG/L
AS AL)

300

5,000

450

<10

<10

10

130

30

30

 

 

0.03

 

 

 

--

--

--

ARSENIC
DIS
SOLVED
(pG/L 
AS AS)

2

<1

1

<1

<1

<1

1

<1

1

 

<0.10

<.10

<.10

<.10

<.10

--

--

--

BARIUM,
DIS
SOLVED
(pG/L 
AS BA)

75

62

62

99

84

130

61

110

80

 

0.13

.90

.62

.45

1.10

 

--

--

BERYL
LIUM,
DIS
SOLVED
(pG/L 
AS BE)

<1

<.5

<2

<2

1

<.5

<.5

<2

<1

 

0.17

1.2

.8

.58

1.4

 

--

--

BORON ,
DIS
SOLVED
(MG/L 
AS B)

130

120

120

120

110

120

110

110

110

NITRO
GEN,

ORGANIC
DIS
SOLVED
(MG/L
AS N)

NITRO
GEN, AM
MONIA +
ORGANIC

DISSOLVED
(MG/L
AS N)

PHOS
PHORUS
DIS
SOLVED
(MG/L
AS P)

PHOS
PHORUS
ORTHO,
DIS
SOLVED
(MG/L
AS P)

PHOS
PHATE,
ORTHO,
DIS
SOLVED
(MG/L

AS P04)

PHOS
PHORUS
ORGANIC
DIS
SOLVED
(MG/L
AS P)

SSW287--Continued

 

1.5

.3

.78

.75

.0

--

 

--

CADMIUM
DIS
SOLVED
(pG/L 
AS CD)

<2

<3

3

<3

1

2

<1

<3

<2

1.6

1.6

1.2

1.4

1.2

1.0

 

--

--

CHRO
MIUM,
DIS
SOLVED
(pG/L 
AS CR)

<10

<5

<20

<20

<5

<5

<5

<20

<10

0.07

.12

.07

.04

.05

.02

 

--

--

COBALT,
DIS
SOLVED
(pG/L 
AS CO)

<6

<3

<9

<9

<3

<3

<3

<9

<6

 

<0.09

.06

.03

.05

.02

 

--

--

COPPER,
DIS
SOLVED
(MG/L 
AS CU)

<20

<10

<30

<30

<10

<10

<10

<30

<20

 

 

0.18

.09

.15

.06

 

--

--

IRON,
DIS
SOLVED
(pG/L 
AS FE)

190

510

340

74

100

140

190

210

140

0.07

.12

.01

.01

.0

.0

--

 

--

LEAD,
DIS
SOLVED
(pG/L 
AS PB)

<20

<10

50

<30

20

<10

<10

<30

<20
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Table 25. Water-quality analyses for wells Continued

DATE

MANGA- MOLYB- MTrinrT CTTUTTP STRON- VANA- 7Twr £""/ JJ"?' 
NESE, DENUM, Jjjl ' JlS- TIUM ' DIUM> DIS- STABLE STABLE 

SOLVED SOLVED SOLVED' BOOTED S^D S^D SOLVED ISOTOPE ISOTOPE

MIL MIL

WELL IDENTIFICATION -
NOV 1987 

08... 
MAR 1988 

07...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

160 

180

180

310

340

140

180

190

210

TIME

<20

<30

<30

<10

<10

<10

<30

<20

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

<20 <2.

<30 <3.

<30 <3.

20 5.

<10 1.

<10 1.

<30 <3.

<20 <2.

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

0 300 

0 220

0 220

0 430

0 330

0 930

0 270

0 660

0 430

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

<6

<18

<18

<6

<6

<6

<18

<12

PH 
(STAND 
ARD 

UNITS)

0-18/ 
0-16 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

TRIT 
IUM 

TOTAL 
(PCI/L)

  SSW287  Continued

<6 

6

12 -1.3

<9

7 -2.3

6

4

<9

7

HARD- 
TEMPER- NESS 
ATURE TOTAL 
WATER (MG/L 
(°C) AS 

CAC03 )

 

-148

 

-145

 

 

--

--

11 ADT\HARD 
NESS 
NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

 

-19.5

 

-19.3

 

 

--

--

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

 

2.90

 

2.70

 

 

--

 

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

 

<5.7

 

<5.7

 

 

--

--

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SSU487
NOV 1987

08...
MAR 1988

04...
APR

05...
MAY

10...
JUNE

15...
15...
15...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

0940

1035

1100

1015

0900
1115
1300

1015

1030

1115

0845

1215

105.30

105.30

105.30

105.30

105.30
105.30
105.30

105.30

105.30

105.30

105.30

105.30

6,861

6,861

6,861

6,861

6,861
6,861
6,861

6,861

6,861

6,861

6,861

6,861

3,100

3,320

3,950

4,150

3,970
3,590
3,800

3,950

3,940

3,880

4,100

3,880

8.1

8.1

7.9

7.9

7.9
8.0
7.9

8.3

8.4

8.1

8.2

8.2

98

9.5 87

11.0 360

10.0 480

11.0 430
10.5 130
11.0 170

10.5 240

250

10.0 170

10.0 200

10.0 150

0

0

0

19

0
0
0

0

0

0

0

0

25

22

77

100

91
30
40

53

59

40

47

36

8.2

7.4

39

56

49
12
16

25

25

17

19

14

840

820

890

880

850
800
840

830

910

830

900

840
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Table 25. Water-quality analyses for veils Continued

DATE

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

ALKA 
LINITY 
LAB 
(MG/L 
AS 
CAC03 )

SULFATE 
DIS-

CfYf XTTTT^ Dvjj V£*l«

C MG/ Xj

AS S04 )

RIDE,

(MG/L 
AS CL)

WELL IDENTIFICATION
NOV 1987

08...
MAR 1988

04...
APR

05...
MAY

10...
JUNE

15...
15...
15...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

NITRO
GEN, 

NITRITE
DATE DIS-

NOV
08

MAR
04

APR
05

MAY
10

JUNE
15
15
15

AUG
30

NOV
16

APR
04

JUNE
07

SEPT
12

SOLVED 
(MG/L 
AS N)

1987
...
1988

<0.01

<.01

<.01

.01

.01

.01

<.01

<.01
1989
...

...

...

5.1

5.7

8.8

7.5

7.4
5.3
5.8

6.6

6.9

6.4

6.6

5.9

NITRO
GEN, 

NITRITE
DIS
SOLVED 
(MG/L 

AS N02 )

--

 

 

 

0.03
.03
.03

--

--

 

--

 

475

504

472

466

457
484
472

477

483

487

478

488

NITRO
GEN, 

N02+N03
DIS
SOLVED 
(MG/L 
AS N)

--

<0.10

<.10

<.10

<. 10
<.10
<.10

<.10

<.10

 

--

 

1,400

1,200

1,800

1,900

1,800
1,400
1,500

1,600

1,800

1,500

1,600

1,500

NITRO
GEN, 

AMMONIA
DIS
SOLVED 
(MG/L 
AS N)

--

1.20

2.10

2.20

2.00
.94

1.70

1.60

2.50

 

--

 

40

32

39

42

48
40
44

46

54

49

50

46

NITRO
GEN, 

AMMONIA
DIS
SOLVED 
(MG/L 

AS NH4 )

--

1.5

2.7

2.8

2.6
1.2
2.2

2.1

3.2

 

--

 

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

SOLIDS , 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

- SSU487--Continued

1.2

1.3

.9

.8

.7
1.1
.8

.9

.8

1.3

1.0

1.2

NITRO
GEN, 

ORGANIC
DIS
SOLVED 
(MG/L 
AS N)

 

0.8

.4

.6

.1

.76

.2

.6

.0

 

 

 

7.9

9.0

8.3

8.5

9.3
7.8
7.9

8.0

8.3

8.0

8.2

7.9

NITRO
GEN, AM 
MONIA +
ORGANIC

DISSOLVED 
(MG/L 
AS N)

1.7

2.0

2.5

2.8

2.1
1.7
1.9

2.2

1.9

 

 

 

2,560

2,380

3,100

3,180

3,140
2,570
2,740

2,750

3,030

2,740

2,820

2,650

PHORUS
nrc.U J.D

SOLVED 
(MG/L 
AS P)

0.01

.01

<.01

<.01

<.01
<.01
<.01

.01

.01

 

--

 

2,610

2,400

3,150

3,280

3,140
2,590
2,740

2,860

3,160

2,750

2,920

2,740

PHOS
PHORUS 
ORTHO,
DIS
SOLVED 
(MG/L 
AS P)

--

<0.01

.01

<.01

<.01
.01

<.01

<.01

<.01

 

 

 

PHOS- PHOS
PHATE, PHORUS 
ORTHO, ORGANIC
DIS- DIS
SOLVED SOLVED 
(MG/L (MG/L 

AS P04 ) AS P)

0.01

.01

0.03

 

__
.03
 

.01

.01
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Table 25. Jfater-guaJity analyses for wells Continued

MTNTIM ARSENIC BARIUM, B??J5" BORON, 
Jig?' DIS- DIS- jjg"' DIS- 

DATE SOLVED SOLVED  l  SOLVED SOLVED

WELL IDENTIFICATION -

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

COPPER, IRON, 
DIS- DIS 
SOLVED SOLVED
(MG/L (MG/L
AS CU) AS FE)

LEAD, 
DIS 
SOLVED
(MG/L
AS PB)

SSU48 7 - - Continued
NOV 1987

08. . . <:10 <1 48 <2 140 <3 <20 <9 <30 71 <30
MAR 1988

04.
APR

05.
MAY

10.
JUNE

15.
15.
15.

AUG
30.

NOV
16.

<200 <1

. . <

. .

:10

10

:10
:10
:10

:10

ao

<1

<1

<1
<1
<1

<1

<1

36

38

32

43
26
29

32

31

<2

<2

<2

<.5
<2
<.5

<.5

<.5

130

140

150

160
140
160

130

130

7

<3

<3

<1
<3
<1

<1

<1

<20

<20

<20

<5
<20
<5

<5

<5

<9

<9

<9

<3
<9
<3

<3

<3

<30 120

<10 160

<30 230

<10 10
<30 44
<10 63

<10 80

<10 67

<30

<30

<30

<10
<30
<10

<10

<10
APR 1989

04.
JUNE

07.
SEPT

12.

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

JUNE
15...
15...
15...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

. .

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

7

12

47

73

120
14
17

24

23

15

21

11

10

10

20

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<30

<10

<30

<10
<30
<10

<10

<10

<30

<30

<20

<1

<1

<l

NICKEL, 
DUS- 
SOLVED
(MG/L
AS NI

<30

<30

<10

<30

<10
<30
<10

10

<10

<30

<30

<20

30

36

26

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

<3.0

<3.0

<3.0

<3.0

<1.0
<3.0
2.0

<1.0

<1.0

<3.0

<3.0

<2.0

<2

<2

°

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

1,400

1,100

3,300

4,000

3,600
1,500
1,900

2,500

2,700

2,000

2,300

170

130

130

120

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<6

<18

<18

<18

<6
<18
<6

<6

<6

<18

<18

<12

4

<3

<2

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

<9

<9

<9

13

<3
12
17

9

<3

<9

<9

<6

<20

<20

<10

C-13/ 
C-12 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

 

--

-9.0

--

 
 
 

-9.2

--

 

--

 

<9

<9

<6

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

 

 

-142

--

--
 
 

-140

--

 

--

 

<30 51

<30 50

<20 28

0-18/ S-34/ 
0-16 S-32 
STABLE STABLE 
ISOTOPE ISOTOPE 
RATIO RATIO 
PER PER 
MIL MIL

 

--

-18.2 1.30

 

 
--
 

-18.2 1.70

 

 

 

 

<30

<30

<20

TRIT 
IUM 

TOTAL 
(PCI/L)

--

 

26

 

 
--
 

24
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Table 25. Water-<jua2ity analyses for wells Continued

DATE

DEPTH 
OF 

TIME WELL, 
TOTAL 
(FEET)

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

SPE 
CIFIC PH 
CON- (STAND- 
DUCT- ARD 
ANCE UNITS) 
(MS/CM)

HARD- 
TEMPER- NESS 
ATURE TOTAL 
WATER (MG/L 
(°C) AS 

CAC03 )

NESS 
NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

CALCIUM "J? "
DIS~ DIS-' 

T-MP/T SOLVED
Vflu/li f\ir* IT
AS CA1 tMG/L 
AS CAJ AS MG)

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SSU287
NOV 1987

08...
MAR 1988

04...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
04.. .

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

0915 127.00

1100 127.00

1330 127.00

1050 127.00

1115 127.00

1130 127.00

1100 127.00

0800 127.00

1045 127.00

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

1.9

2.7

3.3

2.5

2.1

2.0

2.0

1.9

1.9

6,861

6,861

6,861

6,861

6,861

6,861

6,861

6,861

6,861

1,150 8.4

1,520 8.6

1,620 8.7

1,730 8.6

1,600 8.9

1,320 9.1

1,375 8.8

1,360 8.9

1,280 8.8

ALKA- SULFATE CHLO- 
LINITY SHr!ATE RIDE,

LAB onrvFn DIS" 
(MG/L ?ip7? SOLVED 
AS AJ Sn\ (MG/L 

CAC03 ) a a 4) AS CL)

WELL

425

438

443

444

448

451

447

445

452

IDENTIFICATION -

230 7.0

340 12

430 13

450 13

330 12

250 10

260 10

250 9.9

210 9.9

11

10.0 15

10.5 56

10.5 79

11.0 28

12

10.5 13

10.5 12

10.5 11

FLUO- SILICA, 
RIDE, DIS- 
DIS- SOLVED 
SOLVED (MG/L 
(MG/L AS 
AS F) SI02 )

0

0

0

0

0

0

0

0

0

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

3.1 0.83

4.2 1.1

12 6.1

16 9.4

6.6 2.7

3.3 .86

3.4 .98

3.2 .81

3.0 .79

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

300

380

370

360

340

320

310

330

300

SSU287--Continued

0.8 7.4

1.0 7.3

.9 7.5

1.0 7.4

.9 7.3

1.0 7.6

1.1 7.3

1.0 7.4

1.1 7.2

818

977

1,090

1,120

950

870

849

857

795

807

1,010

1,110

1,130

971

866

863

871

805
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Table 25. Water-quality analyses for *e22s Continued

DATE

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN.AM- 

NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DIS- DIS- DIS- DIS- DIS- ORGANIC 
SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 
AS N) AS N) AS N) AS NH4 ) AS N) AS N)

WELL IDENTIFICATION -
NOV 1987

08...
MAR 1988

04...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT '
12...

<0.01 <0.10

<.01 <.10

<.01 .10

<.01 <.10

<.01 <.10

<.01 <.10

 

 

-- --

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS AS) AS BA)

<1 120

<1 91

<1 100

<1 92

<1 82

<1 73

<1 74

<1 70

<1 62

0.43

.08

.60

.45

.16

.11

 

 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<0.5

<.5

<.5

<.5

<.5

<.5

<.5

<.5

<.5

0.55 0.37

.1 .42

.77 .2

.58 .35

.21 .64

.14

 

 

       

BORON, CADMIUM 
DIS- DIS 
SOLVED SOLVED 
(MG/L ( MG/L
AS B) AS CD)

50 <1

50 <2

50 1

50 <1

50 <1

50 <1

40 <1

40 <1

40 <1

H PHOS-
pSs J"»
DIS- °J °' 

*M D SOLVED

2 P) (MG/L
AS f) AS P)

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04 )

PHOS- 
PHORUS M Û" 

ORGANIC MJ^'

SOLVED *° >
/MP/T (.nb/L(MG/L AS AnAS P) AS AL)

  SSU287--Continued

0.8

.5

.8

.8

.8

<.2

 

 

--

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<5

<5

<5

<5

<5

<5

<5

<5

<5

0.03 0.01

.03 <.01

.03 .02

.02 .02

.03 .02

.03 .02

 

 

       

COBALT, COPPER, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CO) AS CU)

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

0.03

 

.06

.06

.06

.06

 

 

   

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

19

20

63

61

31

19

19

23

17

0.02 10

.03 <10

.01 <10

.0 <10

.01 <10

.01 <10

<10

10

10

MANGA-
1JiAU » VFC.F
DIS-  «-

""fl* iS&D
(MG/L fuG/T 
AC pi>1 V.MW LAS PB) AS MN)

<10 2

<10 3

<10 14

<10 21

<10 6

<10 3

<10 3

<10 3

<10 4
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Table 25. Water-quality analyses for wells Continued

DATE

NOV 1987
08...

MAR 1988
04...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

JgS" NICKELDENUM, DIg_

££D «J"»
fuG/L (MG/L 
VM"/-L AC MilAS MO) ^ NI)

<10 <10

<10 <10

<10 <10

<10 <10

<10 20

<10 <10

<10 <10

<10 <10

<10 <10

, SILVER 
DIS 
SOLVED 
(MG/L 
AS AG)

WELL

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

IDENTIFICATION -

160

230

450

510

310

180

190

170

160

<6

<6

<6

<6

<6

<6

<6

<6

<6

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

C-13/ 
C-12 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

TRIT 
IUM 

TOTAL 
(PCI/L)

SSU287--Continued

<3

<3

<3

<3

9

6

<3

<3

<3

 

 

-10.9

--

-11.1

 

 

 

--

ELEVATION

DATE

DEPTH 
OF 

TIME WELL, 
TOTAL 
(FEET)

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

 

 

-144

--

-143

 

 

 

--

HARD
NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

 

 

-18.9

--

-18.8

 

 

--

--

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

 

 

2.60

--

2.70

 

 

 

--

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

 

 

<5.7

--

<5.7

 

 

 

--

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SSD487
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

1045 194.00

1140 194.00

1600 194.00

0830 194.00

1140 194.00

1115 194.00

1030 194.00

0830 194.00

1200 194.00

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

6,860

680

740

760

790

870

750

793

760

765

8.7

9.0

9.0

9.0

9.2

9.4

9.0

9.1

9.1

--

9.5

11.0

10.5

11.5

--

10.5

10.5

11.0

6

6

5

6

6

5

5

6

5

0

0

0

0

0

0

0

0

0

1.5

1.5

1.4

1.6

1.5

1.3

1.3

1.6

1.4

0.49

.53

.38

.52

.48

.37

.43

.45

.36

180

190

190

180

180

180

170

190

180
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Table 25. Water-quality analyses for wells Continued

DATE

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

ALKA 
LINITY 
LAB 
(MG/L 
AS 
CAC03 )

SULFATE 
DIS 
SOLVED 
(MG/L) 
AS S04 )

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

WELL IDENTIFICATION
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

NITRO 
GEN, 

NITRITE 
DATE DIS 

SOLVED 
(MG/L 
AS N)

NOV 1987
08... <0.01

MAR 1988
07... <.01

APR
05... <.0l

MAY
10... <.01

AUG
30... <.01

NOV
16... <.01

APR 1989
04...

JUNE
07 : . .

SEPT
12...

1.3

1.4

1.7

1.2

1.1

1.2

1.2

1.2

1.2

NITRO 
GEN, 

N02+N03 
DIS 
SOLVED 
(MG/L 
AS N)

<0.10

.10

<.10

.12

< . 10

< . 10

 

 

 

384

384

383

382

382

383

383

381

379

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 
AS N)

0.25

.03

.16

.12

.10

.09

 

 

 

44

42

34

38

42

35

33

33

34

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 

AS NH4 )

0.32

.04

.21

.15

.13

.12

 

 

--

1.8

2.6

2.3

2.9

2.2

2.1

2.1

2.1

2.2

NITRO 
GEN, 

ORGANIC 
DIS 
SOLVED 
(MG/L 
AS N)

 

0.37

.14

 

.4

 

 

 

 

GfiT TTIC. C.DT TTIC. FTITn- O.TTTPA OULJ.U& , &UL1U& ,

2S ms RESIDUE SUMOF
DIS- SOLVED  Gl*°c CSsT~ 

ASGF) SIO.) S°LV*D S°LVED
2 * f Mf* l"\ \ f MP l"\ \

- SSD487   Continued

0.4

.1

.2

.2

.1

.2

.1

.1

.1

NITRO 
GEN, AM 
MONIA + 
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

<0.2

.4

.3

<.2

.5

<.2

 

 

 

7.5

7.3

7.3

7.2

7.1

7.5

7.3

7.4

7.0

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

0.03

.03

.03

.03

.04

.03

 

 

 

474

471

464

456

470

460

458

474

464

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

0.02

.01

.03

.03

.03

.02

--

 

 

468

477

467

462

464

458

445

464

454

PHOS- PHOS 
PHATE, PHORUS  U~ 
ORTHO, ORGANIC Jjg_

SOLVED SOLVED 52^° 
(MG/L (MG/L Wfc 

AS P04 ) AS P) AS AL)

0.06 0.01 30

.03 .02 210

.09 .0 <10

.09 .0 <10

.09 .01 <10

.06 .01 <10

<10

<10

10
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Table 25. Water-quality analyses for wells Continued

DATE

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(pG/L (pG/L 
AS AS) AS BA)

 - BORON,
MS- DIS' 
SOLVED S° D

( ^G/L is B) AS BE) AS E)

CADMIUM 
DIS 
SOLVED 
(pG/L 
AS CD)

WELL IDENTIFICATION -
NOV 1987

08...
MAR 1988

07...
APR

05...
MAY

10...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

<1 34

<1 41

<1 47

<1 46

<1 45

<1 44

<1 43

<1 43

<1 43

MOLYB- 
DENUM, " fL >

SOLVED *(°l 
( ^G/L is inAS MO) AS NI)

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<0.5 50

<.5 50

<.5 40

<.5 40

<.5 50

<.5 50

1 50

<.5 50

<.5 40

SILVER STRON~   '
J ? S^VED
uG/L (^G/L (MG/L AS SR)

1.0 61

<1.0 64

<1.0 66

<1.0 67

<1.0 65

<1.0 62

<1.0 64

<1.0 68

<1.0 65

<1

<1

2

<1

<1

<1

<1

<1

<J

VANA 
DIUM; 
DIS 
SOLVED 
(pG/L 
AS V)

<6

<6

<6

<6

<6

<6

<6

<6

<6

CHRO 
MIUM, 
DIS 
SOLVED 
(pG/L 
AS CR)

COBALT, COPPER, 
DIS- DIS 
SOLVED SOLVED 
(pG/L (pG/L 
AS CO) AS CU)

IRON, LEAD, 
DIS- DIS 
SOLVED SOLVED 
(pG/L (pG/L 
AS FE) AS PB)

MANGA 
NESE, 
DIS 
SOLVED 
(pG/L 
AS MN)

SSD487   Continued

<5

<5

<5

<5

<5

<5

<5

<5

<5

ZINC, 
DIS 
SOLVED 
(pG/L 
AS ZN)

<3

5

<3

<3

<3

<3

<3

<3

3

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

C-13/ H-2/ 
C-12 H-l 

STABLE STABLE 
ISOTOPE ISOTOPE 
RATIO RATIO 
PER PER 
MIL MIL

 

 

-12.2 -142

 

-12.2 -141

 

-141

 

 

27 <10

18 <10

12 <10

10 <10

9 <10

5 <10

14 <10

14 <10

11 <10

0-18/ S-34/ 
0-16 S-32 

STABLE STABLE 
ISOTOPE ISOTOPE 
RATIO RATIO 
PER PER 
MIL MIL

 

 

-18.7 3.10

 

-18.7 2.90

 

-18.7

 

__

2

1

2

2

1

<1

4

2

2

TRIT 
IUM 

TOTAL 
(PCI/L)

 

 

<5.7

 

<5.7

--
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Table 25. Water-quality analyses for wells Continued

DATE TIME

ELEVATION 
OF LAND 

"%"* SURFACE 
LL DATUM 

' (FEET

(FEET) OVA
otiA

LEVEL

CIFIC PH TEMPER- NESS JSLR ^ SIUM, S2?J ' 
CON- (STAND- ATURE TOTAL SH WAT Qniwn DIS~ Qniwn 
DUCT- ARD WATER (MG/L Jnr ?rn ?Mr/T SOLVED f^n 
ANCE UNITS) CC) AS J£) *Jj J"b/^ (MG/L "f^ 
(MS/CM) CACOa) ^g J8 AS °A) AS MG) AS NA)

WELL IDENTIFICATION -
NOV 1987 

09... 1415 
MAR 1988 

07... 1220 
APR 

05... 1730 
MAY 

10... 1115 
AUG 

30... 1150

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

DATE

33.00 

33.00 

33.00 

33.00 

33.00

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

10

13

10

10

11

NITRO
GEN,

NITRATE
DIS
SOLVED
(MG/L
AS N)

6,899 

6,899 

6,899 

6,899 

6,899

ALKA 
LINITY 
LAB 
(MG/L 
AS 
CAC03 )

498

451

416

437

519

NITRO
GEN,

NITRITE
DIS
SOLVED
(MG/L
AS N)

3,500 6.7 

3,670 6.7 9. 

3,730 6.8 10, 

3,550 6.8 14. 

3,560 7.0 12,

SSS487-59

2,300 1,800 

.0 2,400 2,000 

.5 2,400 2,000 

.5 2,400 2,000 

.0 2,500 2,000

450 

460 

460 

460 

460

290 230 

310 180 

310 150 

310 140 

320 160

SOLIDS, SOLIDS, 
SULFATE CHLO- FLUO- SILICA, RESIDUE SUM OF 
DIS- RIDE, RIDE, DIS- AT 180 CONSTIT- 
SOLVED DIS- DIS- SOLVED DEG. C UENTS, 
(MG/L SOLVED SOLVED (MG/L DIS- DIS- 

AS S04 ) (MG/L (MG/L AS SOLVED SOLVED 
AS CL) AS F) SI02 ) (MG/L) (MG/L)

2,100

2,100

2,300

2,200

2,200

NITRO
GEN,

NITRITE
DIS
SOLVED
(MG/L

AS N02 )

39

29

28

26

45

NITRO
GEN,

N02+N03
DIS
SOLVED
(MG/L
AS N)

WELL IDENTIFICATION -
NOV 1987

09...
MAR 1988

07...
APR

05...
MAY

10...
AUG

30...

 

 

 

13.7

9.86

 

<0.07

 

.26

.14

 

 

 

0.85

.46

 

<12.0

 

14.0

10.0

0.3

.2

.3

.3

.3

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L
AS N)

10 3,

12 3,

11 3,

10 3,

9.3 3,

NITRO
GEN,

AMMONIA
DIS
SOLVED
(MG/L

AS NH4 )

680 3

670 3

730 3

680 3

700 3

NITRO
GEN,

ORGANIC
DIS
SOLVED
(MG/L
AS N)

,440

,380

,530

,480

,570

NITRO-
GEN, AM- p «
MONIA +  J &
ORGANIC £4

DISSOLVED j2r>T
rmr/T (MG/L (MG/L ._ p .AS N) AJ> V)

SSS487-59--Continued

 

0.07

 

.12

.13

 

0.09

 

.15

.17

 

1.0

 

.98

1.1

1.0 0.01

1.1 .01

 

1.1 <.01

1.2 <.01
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Table 25. Water-quality analyses for wells Continued

DATE

PHOS- PHOS 
PHORUS PHORUS 
ORTHO, ORGANIC 
DIS- DIS- < 
SOLVED SOLVED ' 
(MG/L (MG/L 
AS P) AS P) '

.AiJJ" ARSENIC 
lyre DIS" 
SOLVED SOLVED

^G^) AS AS)

- WELL IDENTIFICATION -
NOV

09
MAR

07
APR

05
MAY

1987
. . .
1988
...

...

0

<0.01

 

.01

.01

 

20

<10

<10

<1

<1

<1

10... <.01   <10 <1
AUG

30... <.01 - <10 <1

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

<40

<30

<30

<10

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

19

15

18

10

4

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<30

<30

<30

<30

<10

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

1,900

1,000

560

910

1,400

BARIUM, 
DIS 
SOLVED
(MG/L
AS BA)

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

SSS487-59--Continued

38

26

27

27

22

MOLYB 
DENUM, 
DIS 
SOLVED
(MG/L
AS MO)

<30

<30

<30

<30

<10

<2

<2

<2

<2

<.5

NICKEL, 
DIS 
SOLVED
(MG/L
AS NI)

40

<30

<30

<30

<10

440

500

450

440

430

SILVER, 
DIS 
SOLVED
(MG/L
AS AG)

<3.0

<3.0

<3.0

<3.0

<1.0

<3

6

<3

<3

6

STRON 
TIUM, 
DIS 
SOLVED
(MG/L
AS SR)

7,300

7,100

7,100

7

8,000

<20

<20

<20

<20

<5

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<20

<18

<18

<6

10

<10

<9

<9

5

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

24

<40

26

<9

40
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Table 25. Water-quality analyses for wells Continued

ELEVATION 
OF LAND SPE-

DEPTH SURFACE CIFIC PH
HARD-

TEMPER- NESS
OF DATUM CON- (STAND- ATURE

DATE TIME WELL, (FEET DUCT- ARD
TOTAL

WATER (MG/L
TOTAL ABOVE ANCE UNITS) (°C)
(FEET) SEA (MS/CM)

LEVEL)

AS

HARD- MAGNE-
NESS CALCIUM SIUM,

NONCARB DIS- DIS-
WH WAT SOLVED SOLVED
TOT FLD (MG/L (MG/L

CAC03 ) (MG/L AS AS CA) AS MG)

WELL IDENTIFICATION -
NOV 1987

09... 1445
MAR 1988

07... 1100
APR

05... 1700
MAY

10... 1100
AUG

30... 1120

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

22.80 6,893 3,350 6.8

22.80 6,893 3,600 6.8

22.80 6,893 3,760 6.6

22.80 6,893 3,560 6.7

22.80 6,893 3,750 6.9

POTAS- ALKA- SULFATE
SIUM, LINITY DIS-
DIS- LAB SOLVED
SOLVED (MG/L (MG/L
(MG/L AS AS S04 )
AS K) CAC03 )

9.6 435 1,900

11 401 2,100

9.2 402 2,300

10 405 2,300

9.0 500 2,200

NITRO- NITRO- NITRO
GEN, GEN, GEN,

NITRATE NITRITE NITRITE
DIS- DIS- DIS
SOLVED SOLVED SOLVED
(MG/L (MG/L (MG/L
AS N) AS N) AS N02 )

 

15.0 0.02 0.07

20.0 .03 .1

13.9 .10 .33

9.01 .09 .3

--

8.0

10.5

SSS487-60

2,000

2,400

2,500

11.0 2,400

12.0

CHLO
RIDE,
DIS
SOLVED
(MG/L
AS CL)

37

24

27

26

45

NITRO
GEN,

N02+N03
DIS
SOLVED
(MG/L
AS N)

 

15.0

20.0

14.0

9.10

2,400

FLUO-
RIDE,
DIS
SOLVED
(MG/L
AS F)

0.3

.3

.3

.3

.3

NITRO
GEN,

CAC03 )

1,600 400 250

2,000 450 310

2,100 480 310

2,000 460 310

1,900 460 310

SOLIDS, SOLIDS,
SILICA, RESIDUE SUM OF
DIS- AT 180 CONSTIT-
SOLVED DEG. C UENTS,
(MG/L DIS- DIS-
AS SOLVED SOLVED
SI02 ) (MG/L) (MG/L)

12 3,370 3,130 4.

12 3,620 3,390 4.

11 3,740 3,610 5.

11 3,680 3,570 5.

9.6 3,690 3,530 5.

NITRO- NITRO- NITRO
GEN, GEN, GEN, AM -

AMMONIA AMMONIA ORGANIC MONIA +
DIS DIS- DIS- ORGANIC

SODIUM,
DIS
SOLVED
(MG/L
AS NA)

250

170

140

140

150

58

92

09

00

02

PHOS
PHORUS
DIS-

SOLVED SOLVED SOLVED DISSOLVED SOLVED
(MG/L
AS N)

 

0.07

.08

.16

.13

(MG/L (MG/L (MG/L
AS NH4 ) AS N) AS N)

0.8

0.09 0.93 1.0

.1 .92 1.0

.21 .94 1.1

.17 .77 .9

(MG/L
AS P)

<0.01

.01

<.01

.01

.01
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Table 25. Water-quality analyses for veils Continued

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

AUG
30...

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

 

<0.01

<.01

<.01

<.01

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

50

<30

<40

<10

PHOS 
PHORUS 
ORGANIC 
DIS 
SOLVED 
(MG/L 
AS P)

WELL

 

0.01

 

.01

.01

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

25

36

<9

<12

23

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

ARSENIC 
DIS 
SOLVED 
(MG/L 
AS AS)

IDENTIFICATION -

10

10

10

10

<10

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<30

<30

<30

<40

10

<1

<1

<1

<1

<1

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

1,100

450

290

370

760

BARIUM 
DIS 
SOLVED 
(MG/L 
AS BA)

BERYL- 
' LIUM, 

DIS 
SOLVED 
(MG/L 
AS BE)

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

SSS487-60--Continued

45

28

26

26

25

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<30

<30

<40

<10

<2

<2

<2

<2

<.5

NICKEL, 
DIS 
SOLVED
(MG/L
AS NI)

<30

<30

<30

<40

<10

460

480

440

450

440

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

<3.0

<3.0

<3.0

<4.0

<1.0

<3

7

<3

<4

<1

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

5,900

6,700

7,000

6,800

7,700

<20

<20

<20

<5

<5

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<18

<18

<24

<6

<9

<9

<9

<10

<3

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

29

53

28

18

<3
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Table 25. Water-quality analyses for wells Continued

ELEVATION

DATE TIME

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

HAPD-tlAKLI

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

^IUM" SODIUM '

SOLVED SOLVED 
,M. /T (MG/L
1 ' AS NA")AC Mr* "\ *»iJ uny

WELL IDENTIFICATION - SSS487-61
NOV 1987

09... 1520
MAR 1988

07... 1145
APR

05... 1545
MAY

10... 1030
JUNE

09... 1130
09... 1140
09... 1150

AUG
30... 1045

NOV
16... 1200

APR 1989
04... 1430

JUNE
07... 1000

SEPT
12... 1115

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

JUNE
09...
09...
09...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

26.00

26.00

26.00

26.00

26.00
26.00
26.00

26.00

26.00

26.00

26.00

26.00

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

9.6

11

10

10

10
10
10

10

9.0

10

10

11

6,892

6,892

6,892

6,892

6,892
6,892
6,892

6,892

6,892

6,892

6,892

6,892

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

494

416

405

346

446
446
445

504

494

403

458

496

3,650

3,640

3,720

3,500

3,600
3,680
3,680

3,560

3,550

3,890

3,960

3,860

SULFATE 
DIS 
SOLVED 
(MG/L 
AS S04 )

2,100

2,200

2,300

2,200

2,200
2,200
2,200

2,200

2,200

2,300

2,200

2,200

6.7

6.8

6.7

6.8

6.6
6.6
6.6

6.9

7.0

6.6

7.0

6.8

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

35

24

26

26

44
44
44

45

51

37

40

48

 

9.0

11.5

12.0

13.0
12.0
12.0

11.5

 

9.0

11.0

10.5

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

1.1

.2

.3

.3

.4

.4

.4

.3

.3

.3

.3

.3

2,500

2,500

2,500

2,400

2,300
2,300
2,300

2,400

2,400

2,500

2,400

2,300

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 

SI02 )

13

13

11

11

10
9.9
10

9.8

11

11

10

11

2,000

2,100

2,100

2,100

1,800
1,800
1,800

1,900

1,900

2,100

1,900

1,800

SOLIDS , 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

3,710

3,690

3,730

3,670

3,660
3,660
3,670

3,670

3,710

3,650

3,660

3,500

490

460

480

460

420
420
410

440

450

480

450

450

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

3,440

3,530

3,630

3,430

3,460
3,460
3,400

3,530

3,550

3,660

3,440

3,480

310 180

320 180

310 150

310 140

300 140
300 140
300 150

320 160

310 180

320 140

300 150

290 160
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Table 25.--Water-guality analyses for wells--Continued

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN, GEN, GEN, AM - 

NITRATE NITRITE NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA +
DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

JUNE
09...
09...
09...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

NOV 1987
09...

MAR 1988
07...

APR
05...

MAY
10...

JUNE
09 ...
09...
09...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DIS 
SOLVED 
(MG/L
AS N)

 

14.0

20.0

13.9

12.9
13.9

--

.17

8.40

24.9

--

--

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

<10

<10

20

<10

10
10
10

10

<10

20

30

20

DIS- DIS- DIS 
SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L
AS N) AS N02 ) AS N)

WELL

..

0.04 0.13

.04 .13

.13 .43

.11 .36

.12 .39
..

.13 .43

.10 .33

.08 .26

 

-- --

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS AS) AS BA)

<1 37

<1 27

<1 26

<1 25

1 20
<1 20
<1 22

<1 20

<1 23

<1 24

<1 28

<1 23

DIS 
SOLVED 
(MG/L

DIS- DIS- ORGANIC 
SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L

AS N) AS NH4 ) AS N) AS N)

IDENTIFICATION -

--

14.0

20.0

14.0

13.0
14.0
 

8.30

8.50

25.0

--

--

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

<2

<2

5

<2

<.5
<.5
<.5

<.5

<.5

<3

6

<1

..

0.09

.11

.14

.10

.11
--

.13

.13

.07

 

--

BORON, 
DIS 
SOLVED

AS B)

460

470

440

450

480
470
470

430

440

500

480

460

SSS487 -61 - -Continued

0.8

0.12 1.2 1.3

.14 .89 1.0

.18 1.5 1.6

.13 1.2 1.3

.14 1.3 1.4
_.

.17 .47 .6

.17 .97 1.1

.09 1.0 1.1

 

-- -- --

CADMIUM 2552" COBALT, 
DIS- M ' DIS 
SOLVED »£l SOLVED (MG/L SOLVED (|jG/L

ASCD> ifcR) ASC°>

<3 <20 <9

5 <20 <9

<3 <20 <9

<4 <20 <10

<1 <5 3
<1 <5 3
<1 10 <3

5 <5 7

1 <5 4

<5 <30 <20

8 <20 <9

<2 <10 9

PHOS 
PHORUS 
DIS
SOLVED 
(MG/L
AC PtAD IT )

0.01

.01

.01

<.01

<.01
<.01
<.01

.01

.01

<.01

 

--

COPPER, 
DIS 
SOLVED
(MG/L
AS CU)

<30

50

<30

<40

<10
<10
<10

<10

20

<30

<30

<20

PHOS 
PHORUS 
ORTHO,
DIS 
SOLVED 
(MG/L
AS P)

--

<0.01

<.01

<.01

<.01
<.01

--

<.01

<.01

<.01

--

--

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

26

18

11

<12

6
5
7

14

7

<15

37

19

PHOS 
PHORUS 
ORGANIC
DIS 
SOLVED 
(MG/L
AS P)

0.01

.01

.01

 

 
 
 

.01

.01

 

--

--

LEAD, 
DIS 
SOLVED
(MG/L
AS PB)

<30

<30

<30

<40

<10
<10
<10

20

<10

<50

<30

<20
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Table 25. Water-quality analyses for wells Continued

MANGA 
NESE,

DATE DIS' DATE SOLVED

(MG/L 
AS MN)

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

STRON- VANA- C' 13/ H' 2/ °' 18/ S'34/ 
NICKEL, SILVER, b **UJJ J£JJ ZINC, C-12 H-l 0-16 S-32
DIS- DIS- "r » "*~» DIS- STABLE STABLE STABLE STABLE " V,
SOLVED SOLVED CnT,~n cUrf  SOLVED ISOTOPE ISOTOPE ISOTOPE ISOTOPE _*JJT (MG/L (MG/L SOLVED SOLVED ((jC/1 ^^ ^^ ^^ ^^ TOTAL

AS NI) AS AG) J£G'J\ <£%*  AS ZN) PER PER PER PER <PCI ' LJ 
AS SR) AS V) MIL MIL mL MJL

WELL IDENTIFICATION - SSS487-61--Continued
NOV

09
MAR

07
APR

05
MAY

10
JUNE

09
09
09

AUG
30

NOV
16

APR
04

JUNE
07

SEPT
12

1987
770

1988
540

310

390

600
... 590

600

870

720
1989

430

720

990

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

<30

<30

<30

<40

<10
<10
10

<10

<10

<50

<30

<20

TIME

1635

0930

1145

0915

1015

1500

1000

1000

1600

<30

<30

<30

<40

<10
<10
10

40

10

<50

<30

<20

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

30.00

30.00

30.00

30.00

30.00

30.00

30.00

30.00

30.00

<3.0 7,500 <18 24

<3.0 7,300 <18 45

<3.0 7,200 <18 26 -10.2

<4.0 7,000 <24 12

<1.0 6,800 <6 21
1.0 6,700 <6 19
3.0 6,900 <6 21

<1.0 7,400 <6 28 -10

<1.0 7,300 <6 22

<5.0 6,600 <30 27

<3.0 6,800 <18 51

4.0 8,300 <12 63

ELEVATION
OF LAND SPE- 
SURFACE CIFIC PH TEMPER- 
DATUM CON- (STAND- ATURE 
(FEET DUCT- ARD WATER 
ABOVE ANCE UNITS) (°C) 
SEA (MS/CM) 

LEVEL)

WELL IDENTIFICATION - SCL287

6,957 2,400 7.1

6,957 2,430 7.1 6.0

6,957 2,810 7.0 9.0

6,957 2,800 7.1 9.0

6,957 2,450 7.0 8.0

6,957 2,550 7.0

6,957 3,170 6.9 9.0

6,957 3,100 6.9 9.0

6,957 2,770 7.0 11.0

--

--

-135

--

 
 
 

-133

--

-137

 

--

HARD 
NESS 
TOTAL 
(MG/L 
AS 

CAC03 )

1,300

1,400

1,800

1,600

1,600

1,400

1,900

1,800

1,700

._

--

-17.6 2.20

--

_.
 
 

-17.5 .8

..

-17.8

--

-- --

HAPH>fuuUI~

NESS CALCIUM 
NONCARB DIS- 
WH WAT SOLVED 
TOT FLD (MG/L 
(MG/L AS AS CA) 
CAC03 )

880 270

1,100 260

1,500 350

1,300 310

1,200 300

1,000 280

1,600 380

1,400 370

1,300 330

--

 

57

--

--
 
--

44

--

48

--

--

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

150

180

220

200

200

180

240

220

210
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Table 25. Water-quality analyses for veils Continued

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

SODIUM, P° ; 

(MG/L (MG/L

WELL

150 5.9

140 6.8

120 6.1

150 6.2

130 7.0

140 6.3

95 7.0

120 6.8

130 7.1

NITRO
GEN,

NITRITE
DIS 
SOLVED 
(MG/L 
AS N)

<0.01

<.01

<.01

<.01

<.01

<.01

--

 

 

ALKA 
LINITY 

LAB 
(MG/L 
AS 
CAC03 )

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

SOLVED 
(MG/L 
AS F)

CHT TT^Q CfiT TrtCJILI CA , bUL1Ub » WJLlUb ,

SOLVED n * ° l]p!Ls " fMr/T utw. ^ UI.HI.D,CMr/L DIS- DIS-
_^> , SOLVED SOLVED

  fMP /T ̂  ( MP /T ̂

IDENTIFICATION - SCL287  Continued

419

312

325

344

388

411

387

412

434

NITRO
GEN,

N02+N03
DIS 
SOLVED 
(MG/L 
AS N)

<0.10

.13

3.00

.43

<.10

<.10

 

 

 

1,200

1,300

1,600

1,600

1,400

1,300

1,800

1,700

1,500

NITRO
GEN,

AMMONIA
DIS 
SOLVED 
(MG/L 
AS N)

0.64

.44

.15

.45

.39

.52

 

 

 

14

17

14

13

14

16

16

14

13

NITRO
GEN,

AMMONIA
DIS 
SOLVED 
(MG/L 

AS NH4 )

0.82

.57

.19

.58

.5

.67

 

 

 

0.3

.4

.4

.5

.4

.4

.4

.3

.4

NITRO
GEN,

ORGANIC
DIS 
SOLVED 
(MG/L 
AS N)

0.16

.36

.35

.75

.21

.18

 

 

--

12 2

11 2

10 2

11 2

11 2

11 2

11 2

11 2

11 2

NITRO
GEN, AM
MONIA +
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

0.8

.8

.5

1.2

.6

.7

 

 

 

,060

,330

,670

,610

,360

,270

,790

,810

,490

PHORUS
T\TC_JJ1.D

SOLVED 
(MG/L 
AS P)

<0.01

.01

<.01

<.01

<.01

<.01

 

 

 

2,060

2,110

2,530

2,500

2,300

2,190

2,790

2,690

2,470

PHOS
PHORUS
ORTHO,
DIS 
SOLVED 
(MG/L 
AS P)

<0.01

.01

<.01

<.01

<.01

<.01
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Table 25. Water-quality analyses for wells Continued

DATE

PHOS- PHOS- ... 
PHATE, PHORUS ?TLU~ ARSENIC 
ORTHO, ORGANIC f,T« DIS~ 
DIS- DIS- cnivpn SOLVED 
SOLVED SOLVED 7 o/f (MG/L 
(MG/L (MG/L AC ATI AS AS ^ 

AS P04 ) AS P) te ^}

WELL IDENTIFICATION -
NOV 

07
MAR

08
APR

12
MAY

11
AUG

31
NOV

15
APR

05
JUNE

06

1987

1988
. . .

...

...

...

...
1989
. . .

_  

0.03

 

 

 

 

 

--

__

0.0

 

 

 

 

 

--

<10

<10

<10

<10

<10

<10

<10

<10

u

<1

<1

<1

<1

<1

<1

<1

BARIUM, 
DIS 
SOLVED 
(MG/L 
AS BA)

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

SCL287   Continued

49

45

44

50

39

37

38

42

<2

<2

<2

<2

<.5

<.5

<2

<2

190

180

190

190

180

200

210

200

<3

3

<3

<3

5

<1

<3

<3

<20

<20

<20

<20

<5

<5

<20

<20

<9

10

10

<9

<3

5

<9

10
SEPT

18

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

--

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

<30

<30

<30

<10

<10

<30

<30

<20

--

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

590

31

22

86

520

250

31

45

530

<10

LEAD, 
DIS 
SOLVED
(MG/L
AS PB)

<30

<30

<30

<30

<10

<10

<30

<30

<20

2

MANGA 
NESE, 
DIS 
SOLVED
(MG/L
AS MN)

670

830

590

570

610

600

480

560

610

35

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<30

<30

<30

<10

<10

<30

<30

<20

<l

NICKEL, 
DIS 
SOLVED 
(MG/L 
AS NI)

<30

<30

<30

<30

<10

10

40

<30

<20

190

SILVER, 
DIS 
SOLVED
(MG/L
AS AG)

<3.0

3.0

<3.0

<3.0

6.0

<1.0

<3.0

<3.0

<2.0

<2

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

3,500

4,000

4,100

3,900

3,700

3,500

4,200

4,400

4,100

<10

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<18

<18

<18

<6

<6

<18

<18

<12

<6

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

12

39

38

14

27

29

45

43

45

176



Table 25. Water-quality analyses for wells Continued

DATE TIME

ELEVATION _ 
nppTH OF LAND SPE- HARD- f^ rAT rTiiM ^Gm- 
°!l  SURFACE CIFIC PH TEMPER- NESS J^rAPtt me SIUM, 
°f DATUM CON- (STAND- ATURE TOTAL JrSXr CQLVED DIS' 
 ^L > (FEET DUCT- ARD WATER (MG/L ^tL ^cn SOLVED 
^1^ ABOVE ANCE UNITS) (°C) AS ,2^*55 <f'J\ (MG/L 
(FEET) SEA (MS/CM) CAC03 ) (JJft f } AS MG) 

LEVEL) CAC°3 '

WELL IDENTIFICATION -
NOV 1987

07...
MAR 1988

08...
APR

12...
MAY

11...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

1430

1230

1040

0830

1330

1515

1015

0900

1545

DATE

70.00 6

70.00 6

70.00 6

70.00 6

70.00 6

70.00 6

70.00 6

70.00 6

70.00 6

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

,957 . 1

,957 1

,957 1

,957 1

,957 1

,957 1

,957 2

,957 2

,957 2

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

,400 7

,520 8

,900 8

,690 8

,480 8

,670 8

,130 8

,250 8

,120 8

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

.9

.2 7.0

.5 9.0

.3 8.0

.4 10.0

.4

.3 8.5

.3 9.5

.3 10.0

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

WELL IDENTIFICATION -
NOV 1987

07...
MAR 1988

08...
APR

12...
MAY

11...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

3.2

3.1

3.0

3.1

3.1

3.0

3.4

3.3

3.5

510

545

502

510

510

511

512

503

500

220

240

470

380

340

350

570

540

590

12

11

12

13

12

12

13

12

12

SCI287

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

46

31

44

42

39

51

48

47

48

0

0

0

0

0

0

0

0

0

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

10

7.

10

9.

8.

11

11

11

11

SOLIDS , 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

5.0

0 3.1

4.5

4 4.3

6 4.1

5.6

4.8

4.5

4.7

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

320

350

420

380

370

380

450

480

480

SCI287--Continued

2.1

1.1

1.0

1.2

1.0

1.0

1.0

.9

.9

8.1

7.0

7.0

7.4

7.2

7.8

7.3

7.5

7.4

905

950

1,230

1,090

1,060

1,060

1,380

1,350

1,420

887

950

1,230

1,110

1,050

1,080

1,370

1,360

1,410

177



Table 25. Water-quality analyses for veils Continued

DATE

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- pim 
GEN, GEN, GEN, GEN, GEN, GEN, GEN, AM- n-JSjI 

NITRITE NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + ^ 
DIS- DIS- DIS- DIS- DIS- DIS- ORGANIC «.J|f«In 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED ,"!:,,
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L ^"U4f
AS N) AS N02 ) AS N) AS N) AS NH4 ) AS N) AS N) l\O £ J

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED
(MG/L
AS P)

WELL IDENTIFICATION - SCI287--Continued
NOV 1987

07...
MAR 1988

08...
APR

12...
MAY

11...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

 

0.01 0.03 <0.10 0.29

<.01 -- <.10 .76

<.01 -- <.10 .51

<.01 -- <.10 .44

<.01   <.10 .45

__

..

-- -- -- --

PHOS- PHOS- AT .. 
PHATE, PHORUS ?TlU" ARSENIC BARIUM, 
ORTHO, ORGANIC n«5 DIS" DIS" 
DIS- DIS- enfvi  SOLVED SOLVED 
SOLVED SOLVED , -,7 (MG/L (MG/L 
(MG/L (MG/L ic 1}\ AS AS > AS BA > 
AS P04 ) AS P) AS AL)

0.03 70 2 81

0.09 .0 20 2 180

.06 .01 <10 2 100

.09 .01 <10 <1 69

.06 .01 <10 1 93

.09 .01 <10 1 69

<10 <1 99

<10 <1 84

20 <1 68

--

0.37

.98

.66

.57

.58

 

 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<0.5

<.5

<2

<.5

<.5

<.5

<2

<2

<1

2.5

1.0 1.3

.64 1.4

.69 1.2

.96 1.4

.05 .5

 

..

-- --

BORON, CADMIUM 
DIS- DIS 
SOLVED SOLVED 
(pG/L (MG/L 
AS B) AS CD)

160 <1

160 2

150 <3

160 <1

150 <1

160 <1

170 <3

170 4

160 <2

0.03

.03

.03

.04

.03

.04

 

 

   

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<5

<5

<20

<5

<5

<5

<20

<20

<10

--

0.03

.02

.03

.02

.03

 

--

   

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

<3

<3

<9

<3

<3

<3

<9

<9

<6

178



Table 25. Water-quality analyses for wells Continued

DATE

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

IRON, LEAD, "JJJJ- 

SOLVED SOLVED cnrvpn
(MG/L (MG/L rur/r
AS FE) AS PB) AS MN)

WELL IDENTIFICATION -
NOV 

07 
MAR 

08
APR

12
MAY

11
AUG

31
NOV

15
APR

05
JUNE

06
SEPT

18

DATE

1987 

1988

. . .

. . .

. . .

...
1989
. . .

...

...

TIME

<10 

<10

<30

<10

<10

<10

<30

<30

<20

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

39 

18

23

38

40

66

25

18

17

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

<10 

<10

<30

<10

<10

<10

<30

<30

<20

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

66 

30

31

50

36

58

19

30

28

PH 
(STAND 
ARD 

UNITS)

MOLYB 
DENUM,

AS MO)

NICKEL, 
DIS 
SOLVED

AS NI)

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

STRON 
TIUM, 
DIS 
SOLVED
(MG/L
AS SR)

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

ZINC, 
DIS 
SOLVED
(MG/L
AS ZN)

SCI287--Continued

<10 

<10

<30

<10

<10

<10

<30

<30

<20

TEMPER 
ATURE 
WATER 
(°C)

<10 

<10

<10

<10

<10

<10

40

<30

<20

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

2.0

<3.0

<1.0

<1.0

<1.0

<3.0

<3.0

<2.0

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

320 

360

550

450

460

490

750

690

710

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

<6 

<6

<18

<6

<6

<6

<18

<18

<12

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

<3 

<3

<9

<3

<3

35

10

<9

<6

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SCW287
NOV 1987

07...
MAR 1988

08...
APR

12...
MAY

11...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

1515

1130

1115

0900

1400

1530

1030

0945

1630

90.00

90.00

90.00

90.00

90.00

90.00

90.00

90.00

90.00

6,957

6,957

6,957

6,957

6,957

6,957

6,957

6,957

6,957

1,250

1,470

1,480

1,570

1,580

1,890

2,170

2,180

2,230

8.3

8.2

8.6

8.5

8.5

8.5

8.4

8.3

8.3

--

9.0

9.5

9.5

10.5

--

9.0

9.5

10.0

59

58

57

57

71

79

96

100

110

0

0

0

0

0

0

0

0

0

11

8.7

8.4

8.6

10

13

15

16

16

7.4

8.5

8.5

8.4

11

11

14

15

16

300

330

340

350

370

400

440

470

480

179



Table 25. Water-quality analyses for wells Continued

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

NITRO-
GEN, 

NITRITE 
DATE DIS 

SOLVED 
(MG/L 
AS N)

NOV
07

MAR
08

APR
12

MAY
11

AUG
31

NOV
15

APR
05

JUNE
06

SEPT
18

1987
<0.01

1988
. . . <.01

<.01

<.01

. . . <.01

<.01
1989

. . .

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

3.1

3.3

2.6

2.9

3.2

3.2

3.9

3.8

3.9

NITRO
GEN, 

N02+N03 
DIS 

SOLVED 
(MG/L 
AS N)

<0.10

<.10

<.10

<.10

<.10

<.10

 

 

 

ALKA 
LINITY 
LAB 
(MG/L 
AS 

CAC03 )

554

531

508

500

474

455

421

414

397

NITRO
GEN, 

AMMONIA 
DIS 

SOLVED 
(MG/L 
AS N)

0.80

1.10

1.20

1.20

1.20

1.30

 

 

 

SULFATE 
DIS 
SOLVED 
(MG/L 

AS SO 4 )

WELL

150

260

320

330

430

500

700

700

780

NITRO

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

IDENTIFICATION - SCW287  Continued

3.4

4.7

4.1

4.0

4.3

4.4

10

11

4.1

NITRO-
GEN, GEN, 

AMMONIA ORGANIC 
DIS- DIS 

SOLVED SOLVED 
(MG/L (MG/L 

AS NH4 ) AS N)

1.0

1.4

1.5

1.5

1.5

1.7

 

--

 

0.1

.1

.0

.0

.0

.0

 

 

 

0.1

1.2

1.3

1.3

1.1

1.0

1.0

1.0

.9

NITRO
GEN, AM 
MONIA + 
ORGANIC 
DISSOLVED 

(MG/L 
AS N)

0.9

1.2

1.0

1.2

1.2

1.3

 

--

 

12

9.5

9.3

9.1

9.1

10

9.2

9.4

9.6

DUY"1C_FlVJO  

PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

0.03

.03

.01

.02

.02

.09

 

--

 

828

950

984

1,020

1,110

1,210

1,420

1,450

1,540

PHOS
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

0.01

<.01

.01

.02

.02

.09

 

 

 

821

947

1,000

1,020

1,130

1,220

1,450

1,480

1,550

PHOS- PHOS- _.
PHATE, PHORUS ^Jj," 
ORTHO, ORGANIC Jjg.'

m£o mm  «»»>
(MG/L (MG/L _ ... 

AS P04 ) AS P) AS ALJ

0.03 0.02 20

.03 <10

.03 .0 10

.06 .0 <10

.06 .0 <10

.28 .0 <10

<10

<10

<10
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Table 25. Water-quality analyses for veils Continued

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11.. .

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS AS) AS BA)

<1 130

<1 130

<1 94

<1 74

<1 74

1 71

<1 67

<1 67

<1 63

MOLYB- MTpvr-T 
DENUM, NDjs '

S? S3?
^ ' AS Nil AS MO) AS N1J

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<30 <30

<30 <30

<10 <10

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

WELL

<0.5

<.5

<.5

<.5

<.5

<.5

<2

<2

<.5

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

<1.0

<1.0

<1.0

2.0

2.0

<1.0

<3.0 1

<3.0 1

<1.0 1

BORON, 
DIS 
SOLVED
(MG/L
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

IDENTIFICATION -

160

150

150

150

140

150

150

150

140

STRON 
TIUM, 
DIS 
SOLVED
(MG/L
AS SR)

420

600

630

630

730

680

,000

,100

,100

<1

<1

<1

<1

<1

<1

<3

<3

<l

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<6

<6

<6

<6

<6

<6

<18

<18

<6

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

COPPER, 
DIS 
SOLVED
(MG/L
AS CU)

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

SCW28 7  Continued

<5

<5

<5

<5

<5

<5

<20

<20

<5

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

<3

<3

<3

<3

5

<3

<9

<9

<3

<3

<3

<3

<3

<3

<3

<9

<9

<3

C-13/ 
C-12 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

--

--

-21.6

 

-21.8

--

--

 

--

<10

<10

<10

<10

<10

<10

<30

<30

<10

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

--

--

-142

 

-142

--

 

 

--

46

11

7

7

10

13

13

18

14

0-18/ 
0-16 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

--

--

-18.8

--

-18.8

--

--

 

 

10

<10

<10

<10

<10

<10

40

<30

<10

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

--

--

-4.7

 

11.30

--

--

 

--

55

14

8

17

15

59

18

19

23

TRIT 
IUM 

TOTAL 
(PCI/L)

--

--

 

--

26

--

--
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Table 25. Water-quality analyses for wells Continued

ELEVATION  .  _

DATE TIME

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

ruMUJ
NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS
CACOg)

CALCIUM "JSE"
sSl^D ° ' 

nip/? SOLVED
ifllj/ Lt flAf* ITAS CA1 (MG/L 

AS MG)

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SCU287
NOV 1987

07...
MAR 1988

08...
APR

12...
MAY

11...
JUNE

16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

1430

0920

1230

0845

1040
1050

1030

1400

0930

0930

1515

122.00

122.00

122.00

122.00

122.00
122.00

122.00

122.00

122.00

122.00

122.00

6,957

6,957

6,957

6,957

6,957
6,957

6,957

6,957

6,957

6,957

6,957

1,010

1,010

1,490

1,430

1,510
1,560

1,130

1,220

1,150

1,160

1,080

8.2

8.3

8.4

8.5

8.4
8.6

8.6

8.7

8.7

8.7

8.7

--

9.5

10.5

10.5

17.5
11.0

10.5

--

10.0

10.5

10.5

9

11

21

18

15
14

12

12

11

10

10

0

0

0

0

0
0

0

0

0

0

0

2.4 0.63

3.1 .85

5.7 1.6

4.9 1.3

4.1 1.1
3.9 1.0

3.2 .85

3.2 .86

2.9 .83

2.8 .71

2.9 .74

240

290

360

340

300
290

280

280

250

270

270

DATE

NOV
07

MAR
08

APR
12

MAY
11

JUNE
16
16

AUG
31

NOV
15

APR
05

JUNE
06

SEPT
18

1987
...
1988
. . .

. . .

...

...

. . .

...

...
1989
. . .

. . .

. . .

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

1.8

2.3

2.5

2.5

2.1
2.1

2.1

1.9

1.9

1.8

1.9

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

475

472

513

503

588
463

467

465

473

471

462

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

98

140

300

250

110
220

180

140

130

120

120

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

3.3

5.0

7.3

6.9

4.9
6.5

6.8

7.4

6.3

6.5

6.4

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

1.0

.8

.6

.6

2.2
.8

.8

1.0

1.2

1.1

1.2

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

7.5

8.0

9.8

9.5

8.4
7.9

7.7

7.9

7.4

7.4

7.3

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

656

724

989

909

811
825

758

733

702

688

682

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

640

733

996

918

786
811

762

722

684

693

688
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Table 25. Water-quality analyses for wells Continued

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN, GEN.AM- 

NITRITE NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA +
DATE

NOV 1987
07...

MAR 1988
08...

APR
12...

MAY
11. ..

JUNE
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DATE

NOV 1987
07...

MAR 1988
08.

APR
12...

MAY
11. . .

JUNE
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DIS- DIS- DIS- DIS- DIS 
SOLVED SOLVED SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L
AS N) AS N02 ) AS N) AS

WELL

0.01 0.03 <0.10 0

<.01   <.10

<.01 -- <.10

<.01 -- <.10

.01 .03 <.10

.01 .03 <.10

<.01   <.10

<.0l   <.10

 

 

-- -- --

AT11-
J^L ARSENIC BARIUM, 
"J??1 ' DIS- DIS 
SOLVED SOLVED SOLVED
SG/? (MG/L (MG/L
ASAL) ASAS > ASBA >

<10 <1 66

. . <10 <1 98

<10 <1 190

<10 <1 160

<10 <1 110
<10 <1 120

<10 <1 98

<10 <1 94

<10 <1 80

<10 <1 82

<10 2 78

N) AS NH4 )

IDENTIFICATION

.29

.03

.37

.21

.12

.15

.17

.09

 

 

--

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

<0.5

<.5

<.5

<.5

<.5
<.5

<.5

<.5

<.5

<.5

<.5

0.37

.04

.48

.27

.15

.19

.22

.12

 

 

--

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

50

40

60

60

90
60

40

40

40

50

40

DIS- ORGANIC 
SOLVED DISSOLVED 
(MG/L (MG/L
AS N) AS N)

- SCU287--Continued

0.21 0.5

.77 .8

.53 .9

.79 1.0

.18 .3
<.2

.73 .9

<.2

 

 

--

CADMIUM S^fiS" 
DIS- JJ '

<"G/L ?SD
AC rn\ ^.Mw lj AS CD) AS CR)

1 <5

2 <5

3 <5

<1 <5

<1 <5
<1 <5

<1 <5

<1 <5

<1 <5

<1 <5

<1 <5

PHORUS
nfc_UJ.D

SOLVED 
(MG/L
AC P*\A3 f )

0.03

.02

.02

.02

.03

.02

.03

.03

 

 

--

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

<3

<3

<3

<3

<3
<3

<3

<3

<3

<3

<3

PHOS- PHOS- PHOS 
PHORUS PHATE, PHORUS 
ORTHO, ORTHO, ORGANIC
DIS- DIS- DIS 
SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L
AS P) AS P04) AS P)

0.04 0.12 0.0

.03 .09 .0

.02 .06 .0

.02 .06 .0

.04 .12 .0

.04 .12 .0

.03 .09 .0

.03 .09 .0

 

 

-- -- --

COPPER, IRON, LEAD, 
DIS- DIS- DIS 
SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L 
AS CU) AS FE) AS PB)

<10 14 <10

<10 23 <10

<10 36 <10

<10 29 <10

<10 51 <10
<10 26 <10

<10 18 <10

<10 21 <10

<10 16 <10

<10 18 <10

<10 19 <10
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Table 25. Water-quality analyses for wells  Continued

MANGA- MOLYB- MTrinrT OTTUPP STRON- VANA- 
NESE, DENUM, £jg_ JlS- TIUM> DIUM »

rur/T ?ur/T D (MG/L (MG/L riir / T rUr^i (MG/L (MG/L Ag Nn Ag ... (MG/L (MG/L
AS MN) AS MO) AJ> *l) A& AbJ AS SR) AS V)

WELL IDENTIFICATION -
NOV 1987 

07... 
MAR 1988 

08...
APR

12...
MAY

11...
JUNE

16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DATE

2 

4

7

6

20
6

2

4

3

4

3

TIME

<10 

<10

<10

<10

<10
<10

<10

<10

<10

<10

<10

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

<10 <l.ff 

<10 1.0

<10 <1.0

<10 <1.0

<10 1.0
<10 <1.0

<10 <1.0

<10 <1.0

<10 <1.0

<10 <1.0

<10 <1.0

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

100 

140

260

230

170
180

150

140

120

120

120

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

<6 

<6

<6

<6

<6
<6

<6

<6

<6

<6

<6

PH 
(STAND 
ARD 

UNITS)

DIS-'
ISOTOPE 
RATIO

MIL

RATIO 

MIL

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

TRIT 
IUM 

TOTAL 
(PCI/L)

SCU287- -Continued

<3 

<3

<3

<3

5
5

<3

6

6

<3

<3

TEMPER 
ATURE 
WATER

 

-12.8

 

 
 

-11.9

 

 

 

--

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

 

-142

 

 
 

-144

 

-142

 

--

UARTt-linKU

NESS 
NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

 

-18.8

 

 
 

-19

 

-19.1

 

--

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

 

3.00

 

 
 

3.60

 

 

--

--

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

 

18

 

 
 

7.0

 

6.0

--

--

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SCS487-62
APR 1988

12...
MAY

11...
JUNE

16...
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

1500

1130

1230
1245
1400

1430

1330

1130

1030

1500

51.50

51.50

51.50
51.50
51.50

51.50

51.50

51.50

51.50

51.50

6,976

6,976

6,976
6,976
6,976

6,976

6,976

6,976

6,976

6,976

3,000

3,000

3,400
3,490
3,700

2,700

2,900

3,280

3,300

3,070

7.0

7.0

6.9
6.9
7.1

7.0

6.9

6.9

7.0

6.9

14.0

10.5

11.5
9.5
9.5

11.0

--

9.5

10.0

10.5

2,000

1,800

1,800
1,800
1,800

1,700

1,600

2,200

1,900

1,800

1,600

1,400

1,400
1,400
1,400

1,300

1,200

1,800

1,500

1,400

400

360

370
370
380

350

320

440

400

380

230

210

200
200
210

210

200

260

220

210

130

160

150
140
150

170

160

71

140

150

ISA



Table 25. Water-quality analyses for veils Continued

DATE

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03)

S^ATE S£ Riot

SOLVED DIS~ DIS' 
?Mr7? SOLVED SOLVED
AS SO \ <MG/L <MG/L 
AS S°4J AS CL) AS F)

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

SOLIDS, SOLIDS, 
RESIDUE SUM OF 
AT 180 CONSTIT- 
DEG. C UENTS, 
DIS- DIS 
SOLVED SOLVED 
(MG/L) (MG/L)

WELL IDENTIFICATION - SCS487-62  Continued
APR 1988

12...
MAY

11...
JUNE

16...
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

DATE

APR 1988
12...

MAY
11...

JUNE
16...
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

NITRO
GEN,

NITRATE
DIS 
SOLVED
(MG/L
AS N)

--

 

2.28
1.99
2.58

--

 

--

--

 

7.5

7.5

7.5
7.8
7.4

7.7

7.7

7.8

7.6

8.4

NITRO
GEN,

NITRITE
DIS 
SOLVED
(MG/L
AS N)

<0.01

<.01

.02

.01

.02

<.01

<.01

<.01

 

 

364

363

391
399
392

413

415

362

407

421

NITRO
GEN,

NITRITE
DIS 
SOLVED
(MG/L

AS N02 )

--

 

0.07
.03
.07

--

 

--

--

 

1,800

1,800

1,600
1,600
1,700

1,600

1,600

1,900

1,800

1,800

NITRO
GEN,

N02+N03
DIS 
SOLVED
(MG/L
AS N)

8.30

5.30

2.30
2.00
2.60

.87

.71

14.0

 

 

13

14

15
16
15

11

16

15

16

16

NITRO
GEN,

AMMONIA
DIS 
SOLVED
(MG/L
AS N)

0.29

.18

.29

.53

.24

.24

.26

.07

 

 

0.2

.3

.3

.2

.3

.2

.2

.2

.2

.2

NITRO
GEN,

AMMONIA
DIS 
SOLVED
(MG/L

AS NH4 )

0.37

.23

.37

.68

.31

.31

.33

.09

 

 

11

12

13
13
13

13

13

10

13

13

NITRO
GEN,

ORGANIC
DIS 
SOLVED
(MG/L
AS N)

0.61

.62

.81

.77

.76

.46

.34

.53

 

 

2,930

2,890

2,780
2,740
2,870

2,750

2,710

2,930

3,010

2,790

NITRO
GEN, AM
MONIA +
ORGANIC 

DISSOLVED
(MG/L
AS N)

0.9

.8

1.1
1.3
1.0

.7

.6

.6

 

 

2,850

2,810

2,610
2,600
2,730

2,620

2,570

2,990

2,850

2,830

PHOS
PHORUS PHORUSPH9RU.S ORTHO,

me.- 
 jg? SOLVED
is ^ (MG/ LAS PJ AS P)

<0.01 <0.01

<.01 <.01

<.01 <.01
<.01 <.01
<.01 <.01

<.01 <.01

.03 <.01

<.01 <.01

 

 

PHOS
PHORUS
ORGANIC
DIS 
SOLVED
(MG/L
AS P)

--

 

 
 
 

 

0.03

--

  .
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Table 25. Water-<juality analyses for wells Continued

MINUM ARSENIC BARIUM, ^JJJ"
T^TO   T^T^«

DATE enrvpn SOLVED SOLVED -JJ^n

<S/? ifft, {fui, (MGA AS AL) AS AS) AS BA) AS BE)

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

WELL IDENTIFICATION - SCS487-62  Continued
APR 1988

12..
MAY

11..
JUNE

16..
16..
16..

AUG
31..

NOV
15..

. 20

:10

J10
:10
:10

:10

:10

<1

<1

<1
<1
<1

<1

<1

50

45

49
53
45

47

46

2

<2

<2
<2
<2

<.5

.6

210

210

210
220
210

210

210

4

<3

<3
<3
<3

7

<1

<20

<20

<20
<20
<20

10

<5

<9

<9

<9
<9
<3

<3

<3

<30

<30

<30
<30
<30

<10

20

15

22

14
19
14

15

20

<30

<30

<30
<30
<30

<10

<10
APR 1989

05..
JUNE

06..
SEPT

18..

DATE

APR 1988
12...

MAY
11...

JUNE
16...
16...
16...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

.

. <

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

550

170

230
480
170

260

240

110

190

240

10

:10

10

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<30

<30
<30
<30

<10

<10

<30

<30

<20

<1

<1

<l

NICKEL, 
DIS 
SOLVED 
(MG/L 
AS NI)

<30

<30

<30
<30
<30

20

<10

<30

<30

<20

37

40

37

SILVER, 
DIS-, 
SOLVED
(MG/L
AS AG)

<3.0

<3.0

<3.0
<3.0
<3.0

1.0

1.0

<3.0

<3.0

5.0

<2

<2

<l

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

4,800

3,700

3,800
3,900
3,800

3,800

3,800

4,800

4,300

4,100

260

230

230

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<18

<18
<18
<6

<6

<6

<18

<18

<12

5

<3

<2

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

31

12

28
24
27

25

19

42

42

40

<20

<20

<10

C-13/ 
C-12 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-8.8

--

--
 
--

-9.6

--

--

--

--

<9

<9

<6

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-135

 

--
 
 

-137

--

-138

--

--

<30

<30

<20

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-17.7

--

--
 
--

-17.7

--

-18.1

 

--

13

26

19

S-34/ 
S-32 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

2.70

--

 
 
--

-0.6

--

 

--

--

<30

<30

<20

TRIT 
IUM 

TOTAL 
(PCI/L)

45

 

 
 
 

48

--

43

--

--
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Table 25. Water-quality analyses for wells Continued

DATE TIME

MAR 1988
08... 1000

APR
12... 1330

MAY
11... 1100

AUG
30... 1600

DATE

MAR 1988
08...

APR
12...

MAY
11...

AUG
30...

DATE

MAR 1988
08...

APR
12...

MAY
11...

AUG
30...

DATE

MAR 1988
08...

APR
12.. .

MAY
11...

AUG
30...

ELEVATION HARn
OF LAND SPE- HARD- JJJr" rATrTT1M MAGNE- 

nv SURFACE CIFIC PH TEMPER- NESS NONPAR* me SIUM '
"* DATUM CON- (STAND- ATURE TOTAL S IMT enrvpn DIS" 

IJZ7' (FEET DUCT- ARD WATER (MG/L JJL  _ ?Ur/i SOLVED 
TOTAL ABOVE ANCE UNITS') fC") AS (MG/L fMG/L

(FEET) SEA (MS/CM) CACOg) (M?{inA? ^ CA) AS MG) 
LEVEL) CAC°3J

WELL IDENTIFICATION - SCS487-63

37.50 6,980 2,510 6.8 9.5 1,600 1,200 340 180

37.50 6,980 2,820 6.9 10.5 1,900 1,600 390 230

37.50 6,980 3,000 7.0 10.5 1,800 1,500 370 220

37.50 6,980 2,750 7.0 10.5 1,700 1,200 330 200

POTAS- ALKA- qml?ATir CHLO- FLUO- SILICA, SJHISi 0? * ' CTIIM TTMTTV SULFATE  ___. - _., _ T RESIDUE SUM OF SIUM, LINITY _,  RIDE, RIDE, DIS- .  . . rnNCTTT- 
DIS- LAB DIS _ DIS- DIS- SOLVED AL, 18° C?±!-T 
SOLVED (MG/L ? ),  SOLVED SOLVED (MG/L "JJ?; L nic
(MG/L AS AS SoS (MG/L (MG/L AS SOLVED SOLWH AC vl rArn ^ AS 5O4J »c n ̂ AC IT'* cm 'i SOLVED bULVLU AS K) CACOg) AS CL) AS F) SI02 ) (MQ/L) (M(J/L)

8.6 428 1,300 17 0.2 12 2,370 2,250

7.8 376 1,700 15 .2 11 2,840 2,690

8.1 375 1,600 16 .3 11 2,680 2,560

7.9 442 1,400 17 .2 12 2,410 2,340

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO
GEN, GEN, GEN, GEN, GEN, GEN, GEN, GEN,AM-

NITRATE NITRITE NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA +
DIS- DIS- DIS- DIS- DIS- DIS- DIS- ORGANIC
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
AS N) AS N) AS N02 ) AS N) AS N) AS NH4 ) AS N) AS N)

0.15 0.03 0.1 0.18 0.32 0.41 0.38 0.7

<.01 -- 3.40 .12 .15 .68 .8

1.97 .03 .1 2.00 .11 .14 1.1 1.2

<.01 -- <.10 .12 .15 .68 .8

PROS- PHOS- _ _ , rHpn 
PHORUS PHORUS MCn." ARSENIC BARIUM, TvJjT BORON, CADMIUM Jjvf"
ORTHO, ORGANIC  !<; DIS" DIS" ms DIS" DIS" ms
DIS- DIS- cniw^n SOLVED SOLVED -mwn SOLVED SOLVED ~mwn 
SOLVED SOLVED Bf°^ ( MG/L ( MG/L S(Q^ ( MG/L (MG/L ? r /T
(MG/L (MG/L iS A^ AS AS ) AS BA ) AC DP^ AS B ) As CD ) AC ro^ 
AS P) AS P) AS AL) ** BEJ AS CRJ

<0.01 0.01 20 <1 50 <2 170 8 <20

<.01 -- <10 <1 41 <2 160 <3 <20

<.01 -- <10 <1 41 <2 170 <3 <20

<.01   <10 <1 40 <.5 160 4 <5

SODIUM, 
nic-UiO

SOLVED 
(MG/L
AS NA)

130

90

92

100

DUAC_rnuo
DUADITCrnUKUo

SOLVED

AC p\na IT )

0.01

<.01

<.01

<.01

COBALT,
DIS
SOLVED 
(MG/L
AS CO)

20

10

20

9
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Table 25. Pater-quality analyses for wells Continued

DATE

NOV 1987
09...

MAR 1988
08...

MAY
11...

AUG
30...

DATE

MAR 1988
08...

APR
12...

MAY
11...

AUG
30...

TIME

1200

1430

1300

1630

DATE

COPPER, IRON, LEAD, JUS*" S?S2" NICKEL, SILVER, 
DIS- DIS- DIS-  J|» D » DIS- DIS-

AS CU) AS FE) AS PB) JjJ6^ f^L AS NI) AS AG) AS MN) AS MO)

WELL IDENTIFICATION - SCS487-63  Continued

30 110 <30 1,400 <30 <30 5.0

<30 9 <30 1,100 <30 <30 <3.0

<30 9 <30 1,300 <30 50 <3.0

<10 12 <10 1,500 <10 <10 <1.0

ELEVATION HARn
nv OF LAND SPE- HARD- Jr^T 
J5. SURFACE CIFIC PH TEMPER- NESS unwrAiin
"* DATUM CON- (STAND- ATURE TOTAL   uJ-T 

^lf±' (FEET DUCT- ARD WATER (MG/L I" wjf
(FEET) ABOVE ^^ UNITS) (°C) AS (MG/L AS 

SEA (pS/CM) CACOs) rArn ^ 
LEVEL) CAC°3 '

WELL IDENTIFICATION - SCS487-64

37.20 6,983 2,250 6.9   1,500 980

37.20 6,983 2,930 6.8 8.0 1,700 1,300

37.20 6,983 3,100 6.9 10.0 1,800 1,400

37.20 6,983 2,920 7.0 10.5 1,800 1,400

POTAS- ALKA- Q1TT1?AT1, CHLO- FLUO- SILICA, 5JJ 
SIUM, LINITY  ATE RIDE, RIDE, DIS- J?5
DIS- LAB o«TOTn DIS~ DIS~ SOLVED (JjL
SOLVED (MG/L f^rfr SOLVED SOLVED (MG/L "

STRON- VANA- 
TIUM, DIUM, 
DIS- DIS-

(pG/L (pG/L 
AS SR) AS V)

4,700 <18

4,500 <18

4,800 <18

4,300 <6

r AT rim MAGNE- 
mS SIUM,

DIS-
f2r/T SOLVED 
(_n(j/ L /nf /T" c« fffi)

300 170

350 210

360 220

360 230

IDS, SOLIDS,

' C HTC

ZINC, 
DIS 
SOLVED

AS ZN)

45

34

16

28

SODIUM,
DIS 
SOLVED 
(MG/L 
AS NA)

96

150

140

140

(MG/L AS  >» (MG/L (MG/L AS "^ "vED 
ASK) CAC03 ) ASS°<> AS CL) AS F) SI02 ) ggg g 

NOV 1987
09...

MAR 1988
08...

MAY
11...

AUG
30...

5.2 473 1,000 16 0.3 17 2,

6.8 400 1,500 16 .2 15 2,

6.4 401 1,700 14 .3 13 2,

6.5 434 1,600 16 .2 15 2,

000 1,890

610 2,490

850 2,720

760 2,630
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Table 25. Water-quality analyses for wells Continued

DATE

NOV 1987 
09...

MAR 1988
08...

MAY
11...

AUG
30...

DATE

NOV 1987
09...

MAR 1988
08...

MAY
11...

AUG
30...

DATE

NOV 1987
09...

MAR 1988
08...

MAY
11...

AUG
30...

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN, 

NITRATE NITRITE NITRITE N02+N03 AMMONIA AMMONIA 
DIS- DIS- DIS- DIS- DIS- DIS 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 
AS N) AS N) AS N02 ) AS N) AS N) AS NH4 )

' __

 

3.69

--

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

 

<0.01

<.01

<.01

COPPER, 
DIS 
SOLVED
(MG/L
AS CU)

<20

<30

<30

<10

WELL

<0.

.

<.

PHOS 
PHORUS 
ORGANIC 

DIS 
SOLVED 
(MG/L 
AS P)

0.01

.01

 

--

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

48

35

10

17

IDENTIFICATION -

   

01

01 0

01

ALU 
MINUM, 
DIS 
SOLVED
(MG/L
AS AL)

20

<10

<10

10

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<20

<30

<30

<10

   

NITRO 
GEN, 

ORGANIC 
DIS 
SOLVED 
(MG/L 
AS N)

NITRO- pHOS_ 
GEN , AM- punptic MONIA + P"°.*US 

ORGANIC »£ftD DISSOLVED B  * 
/ MP/T (.MG/L (MG/L As p.
AS N) AS f)

SCS487-64  Continued

   

<3.00

.03

--

ARSENIC 
DIS 
SOLVED
(MG/L
AS AS)

<i

<i

<i

<i

MANGA 
NESE, 
DIS 
SOLVED
(MG/L
AS MN)

2,600

1,000

1,300

1,600

3.70

.41

BARIUM, 
DIS 
SOLVED 
(MG/L 
AS BA)

58

52

51

53

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<20

<30

<10

<10

__

0.09

.11

.11

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

<1

<2

<2

<.5

NICKEL, 
DIS 
SOLVED 
(MG/L 
AS NI)

20

<30

<30

<10

__

0.12

.14

.14

BORON 
DIS-, 
SOLVED 
(MG/L 
AS B)

150

190

180

170

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

<2.0

<3.0

<3.0

<1.0

__

0.41

1.4

.29

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

<2

3

<3

4

STRON 
TIUM, 
DIS 
SOLVED
(MG/L
AS SR)

2,000

3,000

2,900

3,100

0.6

.5

1.5

.4

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<10

<20

<20

<5

VANA 
DIUM, 
DIS 
SOLVED
(MG/L
AS V)

<12

<20

<18

<6

0.01

.01

<.01

<.01

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

7

<9

<9

<3

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

16

14

<9

18
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Table 25. Water-quality analyses for wells Continued

DATE

DEPTH 
OF 

TIME WELL, 
TOTAL 
(FEET)

ELEVATION HARn 
OF LAND SPE- HARD- J£HJ" CALCIUM MAGNE- 
SURFACE CIFIC PH TEMPER- NESS NrmrARR J^o SIUM, 
DATUM CON- (STAND- ATURE TOTAL ^wr wwn DIg- 
(FEET DUCT- ARD WATER (MG/L  T Fin ?MP/T SOLVED 
ABOVE ANCE UNITS) (°C) AS fS?n 7* :2 £J\ (MG/L 
SEA (MS/CM) CAC03 ) ( [£ f As «G) 

LEVEL) CAC°3j

WELL IDENTIFICATION  
NOV 1987

08...
MAR 1988

06...
APR

11...
MAY

09...
SEPT

01...
NOV

16...
APR 1989

06...
JUNE

06...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
06...

APR
11...

MAY
09...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

1415 181.00

1640 181.00

1245 181.00

1245 181.00

0900 181.00

1045 181.00

1345 181.00

1445 181.00

1430 181.00

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

510

550

530

520

530

520

510

540

520

6,822

6,822

6,822

6,822

6,822

6,822

6,822

6,822

6,822

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

3.1

2.9

2.0

2.3

2.1

2.3

2.3

2.1

2.2

1

1

1

2

1

2

2

2

2

ALKA 
LINITY 
LAB 
(MG/L 
AS 

CAC03 )

1,150

1,190

1,180

1,170

1,180

1,190

1,180

1,160

1,150

,820 8.1

,495 8.2

,970 8.3

,000 8.3

,950 8.3

,000 8.6

,070 8.3

,090 8.2

,090 8.3

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

44

27

17

15

12

16

13

21

25

  SZL287

--

9.0

10.0

10.5

11.0

--

10.5

10.0

10.0

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

9.0

8.6

8.4

9.8

8.6

9.0

8.3

8.1

8.8

36

23

21

19

19

18

18

18

18

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

0.2

2.4

3.2

3.2

2.8

2.8

2.9

3.0

3.0

0

0

0

0

0

0

0

0

0

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

9.6

9.6

8.3

8.0

8.4

8.4

8.2

8.0

8.0

7.

5.

4.

4.

4.

4.

4.

4.

4.

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

1,320

1,330

1,310

1,300

1,290

1,300

1,290

1,280

1,260

6 4

3 2

7 2

3 1

3 1

1 1

2 1

4 1

1 1

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

1,280

1,320

1,290

1,270

1,280

1,280

1,260

1,280

1,260

.1

.4

.2

.9

.9

.8

.8

.7

.7
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Table 25. Water-quality analyses for ifeJJs--Continued

DATE

NITRO 
GEN, 

NITRITE 
DIS 
SOLVED 
(MG/L 
AS N)

NITRO- NITRO- NITRO- NITRO- NITRO- pHn_ 
GEN, GEN, GEN, GEN, GEN, AM-  "f~ 

N02+N03 AMMONIA AMMONIA ORGANIC MONIA + Tyfc 
DIS- DIS- DIS- DIS- ORGANIC ^\lin 
SOLVED SOLVED SOLVED SOLVED DISSOLVED /Ur/T 
(MG/L (MG/L (MG/L (MG/L (MG/L J" p^ 
AS N) AS N) AS NH4 ) AS N) AS N) '

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

WELL IDENTIFICATION - SZL287--Continued
NOV 1987 

08... 
MAR 1988 

06...
APR

11...
MAY

09...
SEPT

01...
NOV

16...
APR 1989

06...
JUNE

06...
SEPT
12...

DATE

NOV 1987
08...

MAR 1988
06...

APR
11...

MAY
09...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04)

--

0.12

.09

.21

.09

.09

--

--

 

<0.01

<.01

<.01

<.01

<.01

 

 

   

PHOS 
PHORUS 
ORGANIC 
DIS 
SOLVED 
(MG/L 
AS P)

0.07

.03

.03

.0

.03

.03

--

--

 

<0.10 0.50 0.64 ]

<.10 1.00 1.3

<.10 .72 .93

<.10 .55 .71

<.10 .66 .85

 

 

-- -- --

*JlU" ARSENIC BARIUM, ^^ 
 > DIS- DIS- g >

SOLVED   * => SOLVED
WL is is) AS M) ( ^G/L AS AL) AS ASJ AS BAJ AS BE)

30 1 34 <1

<10 <1 98 <2

<10 <1 93 <2

<10 <1 96 <1

<10 <1 96 <.5

<10 <1 100 <.5

30 <1 95 <2

20 <1 100 <2

40 <1 99 <1

L.I

.0

.88

.95

.0

 

 

--

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

520

520

500

520

500

520

500

520

500

2.4 0.07 

1.6 .07

1.0 .06

1.6 .07

1.5 .06

.6 .06

 

 

-- --

CADMIUM  °~ 
DIS- M  '

"J  SOLVED
AS S) WL AS CDJ AS CR)

<2 <10

8 <20

<3 <20

<2 <10

<1 <5

<1 <5

<3 <20

<3 <20

<3 <10

0.04

.03

.07

.03

.03

 

 

   

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

<6

<9

<9

<6

<3

<3

<9

<3

<3
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Table 25. Water-quality analyses for veils Continued

COPPER, IRON,

DATE
DIS
SOLVED
(HG/L
AS CU)

DIS
SOLVED
(MG/L
AS FE)

LEAD,
DIS

SOLVED
(MG/L
AS PB)

MANGA
NESE,
DIS
SOLVED
(MG/L
AS MN)

WELL IDENTIFICATION
NOV 1987

08...
MAR 1988

06...
APR

11...
HAY

09...
SEPT

01...
NOV

16...
APR 1989

06...
JUNE

06...
SEPT

12...

<20

<30

<30

<20

<10

<10

<30

<30

<20

35

51

42

37

49

30

140

61

43

<20

<30

<30

<20

<10

<10

<30

<30

<20

32

29

21

26

20

18

21

19

19

MOLYB
DENUM,
DIS
SOLVED
(MG/L
AS MO)

NICKEL,
DIS
SOLVED
(MG/L
AS NI)

SILVER,
DIS
SOLVED
(MG/L
AS AG)

STRON
TIUM,
DIS
SOLVED
(MG/L
AS SR)

VANA
DIUM,
DIS
SOLVED
(MG/L
AS V)

ZINC,
DIS
SOLVED
(MG/L
AS ZN)

- SZL287  Continued

<20

<30

<30

<20

<10

<10

<30

<30

<20

<20

<30

<30

<20

<10

<10

<30

<30

<20

ELEVATION

DATE TIME

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER 
(°C)

HARD 
NESS 
TOTAL 
(MG/L 
AS 

CAC03 )

<2.0

<3.0

<3.0

<2.0

<1.0

<1.0

<3.0

<3.0

<2.0

if AnnHARD 
NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03)

190

180

180

180

180

180

170

180

180

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

<12

<20

<18

<12

<6

<6

<18

<18

<12

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

9

14

<9

<6

8

<3

11

<9

<6

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SZI287
NOV 1987

08...
MAR 1988

05...
APR

11...
MAY

09...
JUNE

16...
16...
16...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

1445

1330

1200

1200

0830
0845
1330

0830

0845

1300

1400

1345

222.00

222.00

222.00

222.00

222.00
222.00
222.00

222.00

222.00

222.00

222.00

222.00

6,819

6,819

6,819

6,819

6,819
6,819
6,819

6,819

6,819

6,819

6,819

6,819

1,180

1,330

1,275

1,370

1,550
1,630
1,607

1,260

1,370

1,310

1,275

1,300

8.4

8.1

8.7

8.7

8.0
8.0
8.6

8.8

9.0

8.7

8.7

8.7

 

9.0

9.5

12.0

16.0
10.0
11.0

11.5

 

10.0

10.5

10.5

11

10

11

10

10
10
9

10

9

10

10

10

0

0

0

0

0
0
0

0

0

0

0

0

2.8

2.5

2.6

2.4

2.6
2.7
2.0

2.5

2.4

2.7

2.4

2.7

0.99

.89

.94

.86

.8

.84

.85

.89

.74

.86

.8

.81

320

330

330

310

330
320
310

320

320

310

340

320
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Table 25. Water-quality analyses for wells Continued

DATE

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

ALKA 
LINITY 
LAB 
(MG/L 
AS 

CAC03 )

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

WELL IDENTIFICATION  
NOV 1987

08...
MAR 1988

05...
APR

11...
MAY

09...
JUNE

16...
16...
16...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

DATE

NOV 1987
08...

MAR 1988
05...

APR
11...

MAY
09...

JUNE
16...
16...
16...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

2.0

2.2

1.8

1.9

1.9
1.9
1.9

1.6

1.9

1.9

1.8

1.9

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L
AS N)

<0.01

<.01

<.01

<.01

.01

.04

.01

<.01

<.01

 

 

 

655

650

660

652

646
647
647

651

651

655

651

649

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L

AS N02 )

--

 

--

 

0.03
.13
.03

--

--

 

 

--

69

75

87

88

86
93
73

79

67

80

63

77

NITRO
GEN, 

N02+N03
DIS 
SOLVED 
(MG/L
AS N)

<0.10

<. 10

<. 10

<. 10

<.10
< . 10
<.10

<. 10

<.10

 

 

 

3.3

4.1

3.7

3.8

3.8
3.7
3.9

3.8

3.9

4.1

3.9

4.1

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L
AS N)

0.32

.10

.44

.15

.27

.21

.19

.20

.17

 

 

 

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

CTTTrA SOLIDS, SOLIDS, 
mi RESIDUE SUM OF 
SOLVED AT 18° CONSTIT- 
(MG/L DEG ' C UENTS '

AC

* % SOLVED SOLVED 
51°2J (MG/L) (MG/L)

  SZI287  Continued

1.0

2.0

2.1

2.1

1.8
1.9
1.7

2.0

1.9

2.1

2.0

.2

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L

AS NH4 )

0.41

.13

.57

.19

.35

.27

.24

.26

.22

 

 

 

7.9

7.7

7.6

7.5

7.7
7.5
7.5

7.7

7.9

7.9

7.8

7.5

NITRO
GEN, 

ORGANIC
DIS 
SOLVED 
(MG/L
AS N)

0.68

.9

.46

.75

.33

.0
--

.6

--

 

--

 

806 801

813 815

834 833

834 808

800 823
830 820
815 790

814 809

810 797

825 803

800 812

805 804

NITRO- pHOS_
GEN, AM- PHORIIC 
MONIA + P S
ORGANIC "fj:

DISSOLVED J2  nur/r (MG/L (MG/L .- _.
AS N) AS PJ

1.0 0 . 03

1.0 .04

.9 .03

.9 .03

.6 .03

.2 .03
<.2 .02

.8 .04

<.2 .04

 

__

 

PHOS
PHORUS 
ORTHO,
DIS 
SOLVED 
(MG/L
AS P)

0.02

.03

.03

.03

.02

.04

.04

.03

.04
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Table 25. Water-quality analyses for wells Continued

DATE

NOV
08

MAR
05

APR
11

MAY
09

JUNE
16
16
16

SEPT
01

NOV
16

APR
06

JUNE
06

SEPT
12

1987

1988
. . .

...

. . .

...

. . .

...

. . .
1989

...

DATE

NOV 1987
08...

MAR 1988
05...

APR
11...

MAY
09...

JUNE
16...
16...
16...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

PHOS- PHOS 
PHATE, PHORUS "
ORTHO, ORGANIC n"
DIS- DIS- ": 
SOLVED SOLVED J , 
(MG/L (MG/L ;|f 

AS P04 ) AS P) A!>

WELL

0.06 0.01 <

.09 .01 <

.09 .0 <

.09 .0 <

.06 .01

.12 .0 <

.12 .0 <

.09 .01 <

.12 .0 <

 

 

-- --

COPPER, IRON, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CU) AS FE)

<10 17

<10 22

<10 20

<10 19

<10 21
<10 26
<10 22

<10 24

<10 20

<10 40

<10 25

<10 39

1U~ ARSENIC
S-' DIS~

..* SOLVED 
:Y?D (MG/L 
'fa AS AS)

IDENTIFICATION

ao <i

ao <1

ao <1

ao <i

10 <1
ao <i
ao <i

ao <i

ao <i

20 <1

20 <1

20 <1

Tr . n MANGA- LEAD,  ,_., DIS- NESE, 
nrq.

*° » S^VED

is PW (MG/LAS PB) AS MN)

<10 7

<10 4

10 4

<10 3

<10 6
<10 6
<10 5

<10 5

<10 4

<10 11

<10 6

<10 11

BARIUM, BERJJ"

DIS- ms

w? SST
AC DAl ^H"/**AS BA) AS BE)

BORON, CADMIUM
DIS
SOLVED 

AS B)

DIS
SOLVED
(MG/L
AS CD)

CHRO-
UTTTUMIUM,
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT,
DIS
SOLVED 
(MG/L 
AS CO)

- SZI287  Continued

100 <0.5

120 <.5

130 <.5

120 <.5

120 <.5
120 <.5
120 <.5

120 <.5

120 <.5

90 <.5

110 <.5

92 <.5

MOLYB- - "IT
so£  ""»
(M6/L .fin AS MO) AS f1 '

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10
<10 <10
<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

100

90

90

80

110
90
90

80

90

90

90

80

, SILVER, 
DIS 
SOLVED
(MG/L
AS AG)

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1

3

<1

<1

<1
<1
<1

<1

<1

<1

<1

<l

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

140

150

160

150

150
150
150

150

140

130

140

140

<5

<5

<5

<5

<5
<5
<5

<5

<5

<5

<5

<5

VANA 
DIUM, 
DIS 
SOLVED
(MG/L
AS V)

<6

<6

<6

<6

<6
<6
<6

<6

<6

<6

<6

<6

<3

<3

<3

<3

<3
<3
<3

<3

<3

<3

<3

<3

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

3

<3

<3

<3

5
<3
<3

<3

<3

3

4

<3
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Table 25. Water-quality analyses for wells Continued

ELEVATION

DATE

NOV 1988
16...

APR 1989
06...

JUNE
06...

SEPT
12...

TIME

1015

1315

1500

1500

DATE

NOV
16

APR
06

JUNE
06

SEPT
12

DATE

NOV 1988
16...

APR 1989
06...

JUNE
06...

SEPT
12...

DATE

NOV 1988
16...

APR 1989
06...

JUNE
06...

SEPT
12...

1988
. . .
1989
. . .

. . .

NITRO 
GEN, 

NITRITE 
DIS 
SOLVED 
(MG/L 
AS N)

<0.01

 

 

--

ARSENIC 
DIS 
SOLVED
(MG/L
AS AS)

<i

i

<i

<i

DEPTH
OF

WELL,
TOTAL
(FEET)

237.30

237.30

237.30

237.30

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

2.0

2.0

1.8

1.9

NITRO 
GEN, 

N02+N03 
DIS 
SOLVED 
(MG/L 
AS N)

<0.10

 

 

--

BARIUM 
DIS 
SOLVED

AS BA)

110

71

110

94

OF LAND
SURFACE
DATUM
(FEET
ABOVE
SEA

LEVEL)

6,817

6,817

6,817

6,817

ALKA 
LINITY 

LAB 
(MG/L 
AS 
CAC03 )

660

660

657

651

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 
AS N)

0.12

 

 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<0.5

<.5

<.5

<.5

SPE
CIFIC
CON
DUCT
ANCE
(MS/CM)

WELL

1,240

1,170

1,160

1,180

SULFATE 
DIS 
SOLVED 
(MG/L 
AS S04 )

20

21

13

13

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 

AS NH4 )

0.15

 

 

--

BORON, 
DIS 
SOLVED
(MG/L
AS B)

90

90

90

80

PH
(STAND
ARD

UNITS)

TEMPER
ATURE
WATER
(°C) '

HARD
NESS
TOTAL
(MG/L
AS

CAC03 )

HARD
NESS
NONCARB
WH WAT
TOT FLD
(MG/L AS
CAC03 )

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

MAGNE
SIUM,
DIS
SOLVED
(MG/L
AS MG)

SODIUM,
DIS
SOLVED
(MG/L
AS NA)

IDENTIFICATION - SZW287

8.9

8.5

8.5

8.6

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

2.5

2.4

2.4

2.6

NITRO 
GEN, 

ORGANIC 
DIS 
SOLVED 
(MG/L 
AS N)

 

 

 

--

CADMIUM 
DIS 
SOLVED
(MG/L
AS CD)

<1

<1

<1

<1

--

11.0

10.5

10.0

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

2.8

3.1

3.0

3.1

NITRO 
GEN, AM 
MONIA + 
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

<0.2

 

 

 

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<5

<5

<5

<5

10

13

9

10

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

8.4

10

8.0

8.2

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

0.03

 

 

--

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

<3

<3

<3

<3

0

0

0

0

SOLIDS, 
RESIDUE 
AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

750

678

738

739

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

0.02

 

 

 

COPPER, 
DIS 
SOLVED
(MG/L
AS CU)

<10

<10

<10

<10

2.6

3.2

2.4

2.5

0.82

1.2

.72

.75

310

280

310

300

SOLIDS , 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

745

719

736

723

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04 )

0.06

 

 

 

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

10

19

23

39

PHOS 
PHORUS 
ORGANIC 
DIS 
SOLVED 
(MG/L 
AS P)

0.01

 

 

--

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<10

<10

<10

<10

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

<10

10

10

30

MANGA 
NESE, 
DIS 
SOLVED
(MG/L
AS MN)

8

22

9

11
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Table 25. Water-quality analyses for wells Continued

DATE

C-13/ H-2/ 
TOOTTM" NICKEL, SILVER, SI??JJ" JJ " ZINC, C-12 H-l 
 , ' DIS- DIS- * n> "*£[» DIS- STABLE STABLE 
SOLVED SOLVED SOLVED  ^ ^ SOLVED ISOTOPE ISOTOPE

AO Ll\J J A& OKj Ad VI UTT MTT
niL MIL

NOV 1988 
16... < 

APR 1989 
06... < 

JUNE 
06... < 

SEPT 
12...

DATE

MAR
06

APR
11

MAY
09

SEPT
01

NOV
16

APR
06

JUNE
06

SEPT
12

1988

. . .

1989
. . .

TIME

1530

1215

1230

0930

1000

1400

1430

1330

DATE

MAR
06

APR
11

MAY
09

SEPT
01

NOV
16

APR
06

JUNE
06

SEPT
12

1988
...

...

...

. . .

...
1989
. . .

. . .

. . .

10 <10 <1. 

10 <10 <1. 

10 <10 <1. 

10 <10 <1.

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

264.80

264.80

264.80

264.80

264.80

264.80

264.80

264.80

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

2.8

2.6

1.9

1.9

1.9

1.8

1.7

1.8

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

6,820

6,820

6,820

6,820

6,820

6,820

6,820

6,820

ALKA 
LINITY 
LAB 
(MG/L 
AS 

CAC03 )

810

612

612

612

614

615

612

615

WELL

0 120 

0 92 

0 110 

0 110

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

WELL

1,195

1,220

1,235

1,100

1,220

1,150

1,130

1,130

SULFATE 
DIS 
SOLVED 
(MG/L 
AS S04 )

71

69

55

47

41

33

29

26

0-18/ S-34/ 
0-16 S-32 
STABLE STABLE  *
ISOTOPE ISOTOPE J::;".
RATIO RATIO /ipfyh
TVPTk TVDTk \* ***/  " }rtiK rliK
MIL MIL

IDENTIFICATION - SZW287  Continued

<6 

<6 

<6 

<6

PH 
(STAND 
ARD 

UNITS)

8 

31 

<3 

6

TEMPER 
ATURE 
WATER

 

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

 

HAPD- luUUJ

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS
CACOg)

 

CALCIUM ^JjE" SODIUM, 
DIS- JT<! DIS 
SOLVED Jnrvvn SOLVED 
(MG/L (MG/L (MG/L 

AS MG)

IDENTIFICATION - SZU287

8.3

8.6

8.4

8.4

8.7

8.5

8.5

8.6

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

6.0

3.0

2.7

2.3

2:*

2.2

2.1

2.1

10.0

10.5

10.0

11.0

--

10.5

10.0

8.5

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

2.4

3.6

3.8

4.1

3.3

.1

3.9

4.3

36

35

31

28

27

24

22

20

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 

SI02 )

8.6

8.4

8.2

8.2

8.6

8.3

8.3

7.7

0

22

0

0

0

0

0

0

SOLIDS, 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

979

763

746

733

717

711

702

696

6.6 4.6 380

6.0 4.7 290

5.5 4.2 290

4.9 3.9 280

4.8 3.6 290

4.3 3.1 280

4.0 2.8 300

3.7 2.6 280

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

968

758

739

720

725

702

719

691
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Table 25. Water-quality analyses for veils Continued

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN,AM- 

NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DATE DIS- DIS- DIS- DIS- DIS- ORGANIC 

SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 
AS N) AS N) AS N) AS NH4 ) AS N) AS N)

WELL IDENTIFICATION -
MAR 1988

06...
APR

11...
MAY

09...
SEPT

01...
NOV

16...
APR 1989

06...
JUNE

06...
SEPT

12...

DATE

MAR 1988
06...

APR
11...

MAY
09...

SEPT
01...

NOV
16...

APR 1989
06...

JUNE
06...

SEPT
12...

<0.01 <0.10

<.01 <.10

<.01 <.10

<.01 <.10

<.01 <.10

 

 

--

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS AS) AS BA)

<1 49

2 27

2 28

1 28

1 25

1 29

1 23

<1 24

0.08

.06

.06

.38

.44

 

 

--

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

<0.5

<.5

<.5

<.5

<.5

<.5

<.5

<.5

0.1 1.1

.08 .54

.08 .54

.49 .32

.57 .26

 

 

--

BORON, CADMIUM 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L
AS B) AS CD)

230 3

70 <1

60 <1

70 <1

60 <1

70 <1

70 <1

50 <1

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS- PHOS 
PHORUS PHATE, 
ORTHO, ORTHO, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS P) AS P04 )

PHOS 
PHORUS 

ORGANIC 
DIS 
SOLVED 
(MG/L 
AS P)

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

SZU287--Continued

1.2

.6

.6

.7

.7

 

 

--

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<5

<5

<5

<5

<5

6

<5

<5

0.05

.04

.03

.03

.03

 

 

--

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

<3

<3

<3

<3

<3

<3

<3

<3

0.03 0.09

.03 .09

.02 .06

.02 .06

.03 .09

 

 

--

COPPER, IRON, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CU) AS FE)

<10 30

<10 18

<10 40

<10 41

<10 38

<10 64

<10 60

<10 42

0.02

.01

.01

.01

.0

 

 

--

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<10

<10

<10

<10

<10

10

<10

<10

<10

<10

<10

20

30

40

30

40

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

31

30

3

26

30

31

31

29
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Table 25. Water-qruality analyses for wells Continued

MrtTYB STROW VANA C' 13/ H'2/ °' 18/ S-34/
mXfiiM NICKEL, SILVER, TTIIM TUIIM ZINC » c ' 12 H' 1 °' 16 S-32 _ ,,., 
Jyro DIS- DIS- "r1 ' nt?' DIS- STABLE STABLE STABLE STABLE 1* 1.A" 

DATE cnfvpn SOLVED SOLVED cnTv^n cmwn SOLVED ISOTOPE ISOTOPE ISOTOPE ISOTOPE -ilj
fnrn (MG/L (MG/L /"O/T rnr/r (MG/L RATIO RATIO RATIO RATIO ,J"i7:\
if,^ AS NI) AS AG) JJfa'{;. i^'t1 AS ZN) PER PER PER PER ^Cl/L;
no n\JJ AS OK) AS V ) MTT MTT MTT MTT

WELL IDENTIFICATION - SZU287  Continued
MAR 

06
APR

11
MAY

09
SEPT

01
NOV

16
APR

06
JUNE

06
SEPT

12

1988 
<10

<10

<10

<10

<10
1989

<10

<10

10

<10 <

<10 <

<10 <

<10 <

<10 <

<10 <

<10 <

<10

:1.0

:1.0

:1.0

:l.O

:1.0

:1.0

:1.0

1.0

170

140

130

120

110

110

98

92

<6

<6

<6

<6

<6

<6

<6

<6

<20

<3

<3

3

5

9

11

<3

  _ «.  

-7.1 -149

__

-7.6 -148

 

__

 

--

ELEVATION

DATE TIME

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

OF LAND SPE- 
SURFACE CIFIC 
DATUM CON- 
(FEET DUCT- 
ABOVE ANCE 
SEA (|JS/CM) 

LEVEL)

PH 
(STAND 
ARD 
UNITS)

WELL IDENTIFICATION -
NOV 1987

07... 1300
MAR 1988

06...
APR

13...
MAY

10...
AUG

31...
NOV

15...
MAR 1989

01...
APR

06...
MAY

09...
JUNE

06...
27...

SEPT
19...

98.50

1135

1015

1400

0900

1000

1100

1030

1100

1130
0915

1100

98

98

98

98

98

98

98

98

98
98

98

7,032

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

1,150

7,032

7,032

7,032

7,032

7,032

7,032

7,032

7,032

7,032
7,032

7,032

1,

1,

1,

1,

1,

1,

1,
1,

1,

8.0

014 7

000 8

080 7

950 7

130 8

8

130 8

230 7

250 7
250 7

200 7

HARD- 
TEMPER- NESS 
ATURE TOTAL 
WATER (MG/L 
(°C) AS 

CAC03 )

SBL287

120

.6 9.5

.0 10.0

.8 9.0

.8 10.0

.2

.0 8.5

.1 9.0

.8 9.0

.8 9.0 ~^

.8 9.5

.9 10.5

   

-19.7

--

-19.8

--

--

 

--

HARD 
NESS 

NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

0

150

210

220

190

130

130

98

320

340
360

330

  _

-9.2

--

-5.4

--

 

 

--

. CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

24

0 29

0 41

0 45

0 36

0 26

0 25

0 19

0 62

0 67
0 71

0 66

_  

<5.7

 

<5.7

--

--

 

--

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

15

18

25

26

23

16

16

12

40

41
44

40
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Table 25. Water-quality analyses for veils Continued

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

SODIUM, P° -
DIS- 5 ' 

g  sSvED
AS NA) (MG/L AS NAJ AS K)

WELL

230 3.0

210 2.9

180 2.5

160 2.7

190 2.7

220 2.5

230 2.5

230 2.4

190 2.9

170 3.0
160 3.3

160 3.2

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L 
AS N)

WELL

 

<0.01

<.01

<.01

<.01

<.01

<.01

 

<.01

 
 

 

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

SULFATE 
DIS 
SOLVED 
(MG/L 
AS S04 )

IDENTIFICATION -

543

480

499

492

504

545

558

569

492

481
445

432

NITRO
GEN, 

N02+N03
DIS 
SOLVED 
(MG/L 
AS N)

86

68

92

100

82

70

64

67

190

240
240

220

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L 
AS N)

IDENTIFICATION -

--

<0.10

<.10

<.10

.16

<.10

<.10

 

<.10

 
 

 

 

0.77

1.60

1.20

.92

.79

.98

 

1.70

 
 

 

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

QTTTrA SOLIDS, SOLIDS, 
nTo RESIDUE SUM OF
SOLVED AT 18° CONSTIT- 
JSiir DEG. C UENTS, 
(MG/L DIS- DIS- 
CTAS v SOLVED SOLVED 
S1°2j (MG/L) (MG/L)

SBL287--Continued

4.2

4.9

5.5

5.6

5.2

5.2

5.1

5.0

5.4

5.5
5.8

5.2

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L 

AS NH4 )

0.3

.7

.6

.7

.7

.8

.8

.9

.6

.5

.5

.6

NITRO
GEN, 

ORGANIC
DIS 
SOLVED 
(MG/L 
AS N)

12

13

14

15

13

12

12

11

14

13
13

13

NITRO
GEN, AM 
MONIA +
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

697

656

642

636

647

678

688

695

786

814
812

692

PHOS 
PHORUS
nrc-JJI.D

SOLVED 
(MG/L 
AS P)

701

637

663

653

658

682

693

690

804

831
807

769

PHOS
PHORUS 
ORTHO,
DIS 
SOLVED 
(MG/L 
AS P)

SBL287--Continued

 

0.99

2.1

1.5

1.2

1.0

1.3

 

2.2

 
 

 

 

0.73

.0

.6

.08

.01

.02

 

.4

 
 

 

2.0

1.5

1.5

1.8

1.0

.8

1.0

 

2.1

 
 

 

0.02

.01

.01

<.01

.01

.03

.03

 

.01

 
 

 

 

0.01

<.01

<.01

<.01

.01

.03

 

<.01
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Table 25. Water-quality analyses for wells Continued

DATE

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04 )

PHOS 
PHORUS 
ORGANIC 

DIS 
SOLVED 
(MG/L 
AS P)

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

ARSENIC 
DIS 
SOLVED
(MG/L
AS AS)

BARIUM, 
DIS 
SOLVED 
(MG/L 
AS BA)

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

BORON, 
DIS 
SOLVED 
(MG/L. 
AS B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L) 
AS CO)

WELL IDENTIFICATION - SBL287  Continued
NOV 1987

07...
MAR 1988

06...
APR

13...
MAY

10...
AUG

31...
NOV

15...
MAR 1989

01...
APR

06...
MAY

09...
JUNE

06...
27...

SEPT
19...

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

 

0.03

 

 

 

.03

.09

 

 

 
 

--

COPPER, 
DIS 
SOLVED
(MG/L
AS CU)

<10

<10

<10

<10

<10

<10

<10

<10

<30

<10
<10

<10

0.02

.0

.01

 

.01

.02

.0

 

.01

 
 

--

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

55

15

100

170

130

150

120

130

<9

280
240

370

40

<10

<10

<10

<10

<10

<10

<10

10

<10
<10

<10

LEAD, 
DIS 
SOLVED
(MG/L
AS PB)

<10

<10

10

<10

<10

<10

<10

<10

<30

<10
<10

<10

<i
<i
<i
<i
<i
<i
<i
i
i

<i
4

1

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

120

42

33

31

35

61

67

74

74

78
73

94

45

110

120

110

110

93

96

87

180

160
150

140

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<10

<10

<10

<10

<10

<10

<10

<10

<30

<10
<10

<10

<0.5

<.5

<.5

<.5

<.5

.6

<.5

<.5

<2

<.5
<.5

<.5

NICKEL, 
DIS 
SOLVED
(MG/L
AS NI)

<10

<10

<10

<10

<10

<10

<10

<10

<30

<10
<10

<10

310

300

270

260

260

300

300

320

270

280
270

260

SILVER, 
DIS 
SOLVED
(MG/L
AS AG)

<1.0

<1.0

2.0

<1.0

3.0

<1.0

<1.0

<1.0

<30

<1.0
<1.0

<1.0

<1

2

2

<1

<1

<1

<1

<1

23

<1
<1

<1

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

610

770

1,000

1,000

880

680

680

560

1,600

1,600
1,600

1,500

<5

<5

<5

<5

<5

<5

<5

<5

<20

<5
<5

<5

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<6

<6

<6

<6

<6

<6

<6

<6

<18

<6
<6

<6

<3

<3

<3

<3

<3

<3

<3

<3

<9

<3
<3

<3

ZINC, 
DIS 
SOLVED
(MG/L
AS ZN)

<3

3

13

<3

4

<3

<3

6

23

<3
15

8
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Table 25. Water-quality analyses for veils Continued

DATE

NOV 1987
07...

MAR 1988
05...

APR
13...

MAY
10...

JUNE
15...
15...
15...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

TIME

0930

1120

0915

1300

1330
1340
1350

0830

1030

1030

0930

1030

1115
0845

1000

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

150.00

150.00

150.00

150.00

150.00
150.00
150.00

150.00

150.00

150.00

150.00

150.00

150.00
150.00

150.00

ELEVATION
OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

7,031

7,031

7,031

7,031

7,031
7,031
7,031

7,031

7,031

7,031

7,031

7,031

7,031
7,031

7,031

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

WELL

910

875

980

930

733
927
918

790

940

--

1,040

1,125

1,230
1,200

1,180

PH 
(STAND 
ARD 

UNITS)

HARD- 
TEMPER- NESS 
ATURE TOTAL 
WATER (MG/L 
(°C) AS 

CAC03 )

IDENTIFICATION -

7.4

7.4

7.3

7.1

7.2
7.1
7.1

7.3

7.4

7.4

7.3

7.3

7.3
7.1

7.3

 

9.0

10.0

12.5

10.0
10.0
10.0

10.0

__

8.5

9.5

9.5

9.5
9.5

9.5

SBI287

390

430

530

460

280
410
410

380

370

390

440

550

600
580

540

HARD-lUUUi
NESS 
NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

0

0

99

30

0
0
0

0

0

0

0

110

160
170

240

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

79

87

110

95

53
82
82

72

73

74

86

110

120
120

110

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

47

50

62

53

35
50
50

47

46

49

53

65

71
68

63

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

54

49

34

38

88
54
53

61

70

70

62

50

52
48

53
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Table 25. Water-quality analyses for wells Continued

DATE

NOV 1987
07...

MAR 1988
05...

APR
13...

MAY
10...

JUNE
15...
15...
15...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

NOV
07

MAR
05

APR
13

MAY
10

JUNE
15
15
15

AUG
31

NOV
15

MAR
01

APR
06

MAY
09

JUNE
06
27

1987
. . .
1988
. . .

...

. . .

...

...

. . .

...

1989
. . .

...

. . .

POTAS- ALKA- Q11T -ATO SUM, UNITY SHHATE 

DIS- LAB Jjfjl^ 
SOLVED (MG/L S0, r 
(MG/L AS Af°/L , 
AS K) CAC03 ) ** S°4)

3.0

3.0

2.2

2.6

2.9
2.7
2.7

2.9

2.9

3.2

3.5

3.6

3.6
3.9

3.4

NITRO
GEN, 

NITRATE
DIS 
SOLVED 
(MG/L 
AS N)

 

..

--

--

 
 
..

27.0

 

2.18

--

.28

--
 

WELL

419

436

433

428

411
433
431

422

430

436

448

437

435
416

297

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L 
AS N)

<0.01

<.01

<.01

<.01

.01

.01
<.01

.02

<.01

.02

--

.02

 
 

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 

SI02 )

SOLIDS, SOLIDS, 
RESIDUE SUM OF 
AT 180 CONSTIT- 
DEG. C UENTS, 
DIS- DIS 
SOLVED SOLVED 
(MG/L) (MG/L)

IDENTIFICATION - SBI287--Continued

84

87

160

110

63
91
84

63

61

87

140

230

280
280

260

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L 

AS NO 2 )

--

--

--

--

.03

.03
--

.07

--

.07

 

.07

 
 

3.5

5.7

6.4

5.7

4.1
5.4
5.4

4.4

4.5

4.6

4.4

4.8

4.8
5.2

5.6

NITRO
GEN, 

N02+N03
DIS 
SOLVED 
(MG/L 
AS N)

<0.10

<.10

<.10

<.10

<.10
<.10
<.10

27.0

.17

2.20

--

.30

 
 

0.9

.3

.3

.3

.4

.2

.3

.2

.2

.2

.2

.2

.2

.2

.2

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L 
AS N)

1.10

.91

.63

.79

1.20
1.00
.99

.93

1.10

1.20

--

1.30

 
 

18

18

18

18

15
17
17

17

17

16

14

14

15
14

14

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L 

AS NH4 )

1.4

1.2

.81

1.0

1.5
1.3
1.3

1.2

1.4

1.5

--

1.7

--
 

526

546

639

554

493
532
527

491

516

553

628

769

742
788

641

NITRO
GEN, 

ORGANIC
DIS 
SOLVED 
(MG/L 
AS N)

0.0

.09

.0

.11

.4

.2

.21

1.2

.1

.3

 

.3

 
 

545

565

655

582

512
566
556

643

537

579

634

745

811
792

690

NITRO
GEN, AM 
MONIA +
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

1.0

1.0

.6

.9

1.6
1.2
1.2

2.1

1.2

1.5

--

1.6

--
 

Dunc_ rnuo 
PHORUS 
nTc_U1D

SOLVED 
(MG/L 
AS P)

0.01

.01

<.01

<.01

.01
<.01
<.01

<.01

<.01

<.01

 

<.01

--
 

SEPT
19        --  
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Table 25.--Water-quality analyses for wells Continued

DATE

PHOS- PHOS 
PHORUS PHORUS 
ORTHO, ORGANIC 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS P) AS P)

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

ARSENIC 
DIS 
SOLVED 
(MG/L 
AS AS)

WELL IDENTIFICATION
NOV 1987

07...
MAR 1988

05...
APR

13...
MAY

10...
JUNE

15...
15...
15...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

NOV 1987
07...

MAR 1988
05...

APR
13...

MAY
10...

JUNE
15...
15...
15...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

<0.01 0.01

<.01 .01

<.01

<.01

<.01 .01
<.01
<.01

<.01

<.01

<.01

 

<.01

 
-.

-- --

COPPER, IRON, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CU) AS FE)

<10 220

<10 55

<10 120

<10 190

<10 160
<10 140
<10 140

<10 170

<10 9

<10 48

<10 10

<10 5

<10 55
<10 78

<10 63

<10

<10

<10

<10

<10
<10
<10

<10

<10

<10

<10

10

<10
<10

<10

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<10

<10

<10

<10

<10
<10
<10

<10

<10

<10

<10

<10

<10
<10

<10

<1

<1

<1

<1

<1
<1
<1

<1

<1

<1

<1

<1

<1
1

<!

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

76

85

78

85

60
94
92

81

84

93

92

110

120
120

100

BARIUM, B??S|~
DIS- DIS-'

5°iy^D SOLVED 
(.MG/L f. trn
AQ BA\ IMG/LA& °A} AS BE)

BORON 
DIS-, 
SOLVED 
(MG/L 
AS B)

CADMIUM 
DIS 
SOLVED
(MG/L
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

- SBI287--Continued

680 <0.5

330 <.5

180 <.5

200 <.5

300 <.5
240 <.5
240 <.5

250 <.5

280 <.5

240 <.5

170 <.5

130 <.5

120 <.5
94 <.5

91 <.5

MOLYB- 
DENUM, NJ^L '

SOLVED « ° 
fuG/L (MG/L 
* " ' A<? NT1AS MO) AS NI)

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10
<10 <10
<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10

<10 <10
<10 <10

<10 <10

80

70

60

60

120
90
90

80

90

90

90

90

80
80

80

SILVER, 
DIS 
SOLVED 
(MG/L 
AS AG)

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
1.0

<1.0

<1.0

<1.0

1.0

<1.0

<1.0
<1.0

<1 .0

<i

2

<1

<1

<1
<1
<1

<1

<1

<1

<1

7

<1
<1

<l

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

1,900

1,700

1,400

1,600

1,700
1,900
1,800

1,800

1,900

2,200

2,200

2,500

2,700
2,400

2,300

<5

<5

<5

<5

<5
<5
<5

<5

<5

<5

<5

<5

<5
<5

<5

VANA 
DIUM, 
DIS 
SOLVED
(MG/L
AS V)

<6

<6

<6

<6

<6
<6
<6

<6

<6

<6

<6

<6

<6
<6

<6

<3

<3

<3

<3

<3
<3
<3

<3

<3

<3

<3

<3

<3
<3

<3

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

<3

4

4

<3

4
10
<3

8

5

9

8

5

8
12

17
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Table 25. W*t«r-qu*lity analyses for wells Continued

ELEVATION

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

JUNE
15...
15...
16...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

JUNE
15...
15...
16...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

TIME

1200

1100

0940

1415

1450
1500
1630

0930

1130

1145

1000

1130

1145
0900

1130

DEPTH 
OF 

WELL, 
TOTAL 
(FEET)

164.00

164.00

164.00

164.00

164.00
164.00
164.00

164.00

164.00

164.00

164.00

164.00

164.00
164.00

164.00

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

3.5

3.4

3.6

2.8

2.7
2.8
2.8

3.0

2.8

2.8

2.9

2.8

2.7
3.1

2.8

OF LAND 
SURFACE 
DATUM 
(FEET 
ABOVE 
SEA 

LEVEL)

7,032

7,032

7,032

7,032

7,032
7,032
7,032

7,032

7,032

7,032

7,032

7,032

7,032
7,032

7,032

ALKA 
LINITY 

LAB 
(MG/L 
AS 

CAC03 )

397

399

397

397

393
392
396

382

398

397

399

399

397
391

384

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

WELL

790

705

680

720

650
755
881

630

735

--

720

700

700
790

695

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

35

18

2.2

20

6.8
4.8
9.7

17

8.7

9.4

12

6.0

2.0
3.0

<1.0

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER

HARD 
NESS 
TOTAL 
(MG/L 
AS 
CAC03 )

TTAPTI..I1A1UI-

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03)

CALCIUM "JSJE" SODIUM, 
DIS- {[££' DIS 
SOLVED ^ SOLVED f\»r> /T ouiivnu (\triiinu/L /MO/T inu/L
AS CA^ (nG/L .-  .,^ CA; AS MG) ^ NAJ

IDENTIFICATION - SBW287

7.6

7.8

8.4

8.2

8.1
8.2
8.3

8.2

8.3

8.0

8.1

8.1

8.2
8.1

8.4

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

2.4

2.5

2.0

1.9

2.0
2.3
2.1

2.2

2.1

2.0

2.1

2.0

2.0
2.2

1.9

..

9.0

10.0

10.5

11.0
10.0
9.5

12.0

 

8.5

9.0

9.0

8.5
9.5

10.5

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

3.1

1.0

1.0

1.0

.9
1.0
.9

.9

.9

.9

1.0

1.0

1.0
1.0

1.0

73

58

50

49

52
52
52

54

55

53

53

51

49
48

48

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

11

10

9.8

9.9

9.7
9.7
9.8

10

10

10

9.9

9.9

10
9.7

9.7

0

0

0

0

0
0
0

0

0

0

0

0

0
0

0

SOLIDS, 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

480

452

417

410

434
433
438

447

438

433

436

439

432
415

415

15 8.6 160

12 6.8 160

9.4 6.3 160

9.3 6.2 150

9.7 6.5 160
9.7 6.5 160
9.9 6.4 150

10 7.0 160

10 7.0 160

10 6.6 160

10 6.7 150

9.6 6.5 160

9.3 6.2 160
9.2 5.9 150

9.1 6.0 160

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

477

454

434

441

435
433
431

441

442

441

435

439

432
420

--

20A



Table 25. ¥at«r-guality analyses for v«21s Continued

NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, 

NITRITE NITRITE N02+N03 AMMONIA

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

JUNE
15...
15...
16...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

NOV 1987
07...

MAR 1988
06...

APR
13...

MAY
10...

JUNE
15...
15...
16...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DIS- DIS 
SOLVED SOLVED
(MG/L (MG/L
AS N) AS N02 )

 

<0.01

<.01

<.01

<.01
<.0l
.01 0.03

< .01 --

< .01 --

<.01

 

< .01 --
 
 

-- --

M^P" ARSENIC MINUM, DIS.

   SS? 
fur/L (MG/L
IMW/I' AC AC 1)AS AL) AS ASJ

30 1

<10 <1

<10 <l

<10 1

<io <i
<10 5
30 <1

<10 1

<10 1

<10 1

10 1

<10 1

10 <1
<10 1

<10 2

DIS 
SOLVED
(MG/L
AS N)

WELL

 

<0.10

<.10

<. 10

< . jo
<. 10
<. 10

< . 10

<.10

< . jo

 

<.10

 
 

--

BARIUM, 
DIS 
SOLVED
(MG/L
AS BA)

25

110

190

180

160
180
170

160

180

160

140

160

170
150

190

DIS 
SOLVED
(MG/L
AS N)

NITRO- NITRO 
GEN, GEN, 

AMMONIA ORGANIC
DIS 
SOLVED
(MG/L

AS NH4 )

IDENTIFICATION -

 

0.31

.49

.51

.34

.37

.41

.50

.47

.41

 

.39

 
 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<1

<.5

<.5

<.5

<.5
<.5
<.5

<.5

<.5

<.5

<.5

2

<.5
<.5

<-5

 

0.4

.63

.66

.44

.48

.53

.64

.61

.53

 

.5

 
 

--

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

250

300

250

250

250
250
250

240

260

240

250

260

250
260

250

DIS 
SOLVED
(MG/L
AS N)

NITRO 
GEN .AM 
MONIA +
ORGANIC 

DISSOLVED
(MG/L
AS N)

PHOS 
PHORUS

SOLVED

AC pNAO f )

PROS- PHOS 
PHORUS PHATE, 
ORTHO, ORTHO,
DIS- DIS 
SOLVED SOLVED
(MG/L (MG/L
AS P) AS P04 )

PHOS 
PHORUS 
ORGANIC
DIS 
SOLVED
(MG/L
AS P)

SBW287  Continued

 

0.89

.41

.39

.16

.53

.0

.6

.03

.0

 

.51

 
 

--

0.9

1.2

.9

.9

.5

.9

.3

1.1

.5

.4

 

.9

 
 

--

CADMIUM {^ST 
D*S- DIS-'

(MG/L , r/LAC rr\~\ lH»/ 1' AS CD) AS CR)

<1

2

<1

<1

<1
1

<1

<1

<1

<1

<1

2

<1
<1

<1

<5

<5

<5

<5

<5
<5
<5

<5

<5

<5

<5

<5

<5
<5

<5

0.04

.05

.02

.02

.03

.02

.02

.03

.03

.02

 

.04

 
 

--

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

<3

<3

<3

<3

<3
<3
<3

<3

<3

<3

<3

<3

<3
<3

<3

 

<0.04

.02 0.06

.02 .06

.01 .03
<.01
.03 .09

.03 .09

.02 .06

.01 .03

 

.03 .09

 
 

-- --

COPPER, IRON, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CU) AS FE)

<10 30

<10 16

<10 11

<10 10

<10 54
<10 42
<10 12

<10 23

<10 11

<10 64

<10 29

<10 5

<10 96
<10 72

<10 75

0.04

.05

.0

.0

.02

.02

.0

.0

.01

.01

 

.01

 
 

--

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

<io

<10

<10

<io

<io
<10
<10

<10

<10

<10

10

<10

<10
<10

<10
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Table 25. Water-quality analyses for wells Continued

MANGA- MOLYB- «TrinrT CTTUFR STRON- VANA- ? , r 
NESE, DENUM, JjJ: ' JJg. TIUM » DIUM . DIS- 

T\ A TT? SOIi VED SOIj VED S 01* VEE
rnr/T rnr/T (MG/I- (HGA- /..p/i fnr/T (MG/L(pG/L (.pG/L ^Jj .,jv ..g .gv (|Ju/L (.HG/L .g 2«.j

WELL IDENTIFICATION
NOV 1987 

07... 82 <10 <1 
MAR 1988 

06... 81 <10 <!' 
APR 

13... 48 <10 <li 
MAY 

10... 45 <10 <1 
JUNE 

15... 50 <10 <1 
15... 45 <10 <1 
16... 50 <10 <!' 

AUG 
31... 62 <10 <1 

NOV 
15... 57 <10 <1 

MAR 1989 
01... 58 <10 <1 

APR 
06... 56 <10 <1 

MAY 
09... 62 <10 <1 

JUNE 
06... 59 <10 <1 
27... 59 <10 <1 

SEPT 
19... 58 <10 <1

DATE TIME

0 <1. 

0 <1. 

0 <1. 

0 <1.

0 <1. 
0 1. 
0 <1.

0 <1.

0 <1. 

0 <1. 

0 <1. 

0 <1.

0 <1. 
0 <1.

0 <1.

ELEVATION 
OF LAND 

"ri  SURFACE 
  DATUM

   IS 
< > SE°F 

LEVEL)

RATIO

STABLE 
ISOTOPE 
RATIO

0-18/ 
0-16 

1 STABLE
; ISOTOPE

RATIO 
PER 
MIL

S-34/ 
S-32 

STABLE ^JJ" 
ISOTOPE J£J RATIO TOTAL"S0 <PCI/L >
MIL

- SBW287--Continued

0 330 <6 12 

0 370 <6 10 

0 480 <6 <3 

0 480 <6 <3

0 480 <6 8 
0 500 <6 13 
0 490 <6 <3

0 500 <6 4 

0 520 <6 4 

0 510 <6 7 

0 490 <6 8 

0 510 <6 <3

0 510 <6 <3 
0 480 <6 7

0 530 <6 3

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER 
(°C)

-1.5 

-2.2

HARD 
NESS 
TOTAL 
(MG/L 
AS 

CAC03 )

-151 

-152

HARD 
NESS 

NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

-20.3 

-20.1

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

-4.0

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

V

<5.7 

<5.7

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

WELL IDENTIFICATION - SBU287
MAR 1988

06...
APR

13...
MAY

10...
AUG

31...
NOV

15...
MAR 1989

01...
APR

06...
MAY

09...
JUNE

06...
27...

SEPT
19...

1220

0900

1330

1000

1100

1115

1045

1200

1200
0930

1200

175.00

175.00

175.00

175.00

175.00

175.00

175.00

175.00

175.00
175.00

175.00

7,030

7,030

7,030

7,030

7,030

7,030

7,030

7,030

7,030
7,030

7,030

850

815

850

730

824

--

785

780

760
720

740

7.8

8.4

8.2

8.2

8.3

8.1

8.2

8.2

8.4
8.4

8.4

9.5

7.5

10.5

11.0

--

8.5

9.0

9.0

9.5
9.5

10.0

85

62

58

51

46

46

45

40

39
34

33

0

0

0

0

0

0

0

0

0
0

0

18

13

13

11

10

10

10

8.9

8.8
7.6

7.5

9.5

6.9

6.1

5.6

5.0

4.9

4.8

4.2

4.0
3.4

3.3

190

180

170

170

180

180

170

170

180
160

160
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Table 25. Water-quality analyses for wells Continued

DATE

POTAS- ALKA- <,1TT1,ATF 
SIUM, LINITY SHHATE 
DIS- LAB JL1;^ 
SOLVED (MG/L ,trl r 
(MG/L AS JM^L, 
AS K) CAC03 ) AJ> ^4}

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

WELL IDENTIFICATION -
MAR 

06 
APR 

13 
MAY 

10 
AUG 

31 
NOV 

15 
MAR 

01 
APR 

06 
MAY 

09 
JUNE 

06 
27 

SEPT
19

DATE

MAR 1988
06...

APR
13...

MAY
10...

AUG
31...

NOV
15. ..

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

1988 

1989

NITRO
GEN, 

NITRITE
DIS 
SOLVED 
(MG/L 
AS N)

<0.01

<.01

<.05

<.01

<.0l

<.0l

 

<.01

 
 

 

4.5 379 

3.5 376 

3.7 370 

3.5 360 

3.3 364 

3.4 367 

3.4 368 

3.4 372

3.3 371 
3.4 364

3.0 356

NITRO- NITRO
GEN, GEN, 

N02+N03 AMMONIA
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS N) AS N)

<0.10 0.73

<.10 .67

<.10 .59

<.10 .71

<.10 .79

<.10 .78

 

<.10 .55

 
 

 

100 

83 

82 

69 

64 

53 

55 

51

47 
33

26

NITRO
GEN, 

AMMONIA
DIS 
SOLVED 
(MG/L 

AS NH4 )

0.94

.86

.76

.91

1.0

1.0

 

.71

 
 

 

6.2 

4.8 

4.2 

3.7 

3.5 

3.8 

3.3 

2.3

2.9 
2.7

2.3

NITRO
GEN, 

ORGANIC
DIS 
SOLVED 
(MG/L 
AS N)

0.27

.63

.81

.49

.01

.22

 

.65

 
 

 

FLUO- SILICA SOLIDS, 
RIDE, DIS- VESl^m 

DIS- SOLVED nvr18? ( 
SOLVED (MG/L njc.
f\4f> /T A rt i/XOV.nu/ it AO onr tTpn AS F) SI02 ) SOLVED

SOLIDS, 
SUM OF

DIS-' 

SOLVED

SBU287- -Continued

0.9 11 

1.0 10 

1.0 9.8 

.9 9.5 

.9 9.4 

.9 10 

1.0 10 

.9 9.1

.9 9.4 

.9 8.9

1.0

NITRO
GEN .AM 
MONIA +
ORGANIC 

DISSOLVED 
(MG/L 
AS N)

1.0

1.3

1.4

1.2

.8

1.0

 

1.2

 
 

 

9.0

PllrtO_rnuo
PHORUS
TJTC_AsXO

SOLVED 
(MG/L 
AS P)

.03

.05

.03

.03

.05

.06

 

.05

 
 

 

564 

527 

500 

493 

489 

480 

475 

477

463 
456

434

PHOS
PHORUS 
ORTHO,
DIS 
SOLVED 
(MG/L 
AS P)

0.03

.05

.03

.03

.03

.05

 

.04

 
 

 

570 

530 

513 

491 

496 

488 

479 

475

480 
439

426

PHOS
PHATE, 
ORTHO,
DIS 
SOLVED 
(MG/L 
AS P04 )

0.09

.15

.09

.09

.09

.15

 

.12

 
 

 

PHOS
PHORUS 

ORGANIC
DIS 
SOLVED 
(MG/L 
AS P)

.0

.0

.0

.0

.02

.01

 

.01

 
 

 

MINUM,

(MG/L 
AS AL)

<10

<10

<10

<10

<10

<10

10

<10

20
10

10
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Table 25. Water-quality analyses for w«lls Continued

DATE

ARSENIC 
DIS 
SOLVED
(MG/L
AS AS)

BARIUM, 
DIS 
SOLVED
(MG/L
AS BA)

BERYL- Q 
LIUM, "Jg[.

sSJvED ^°
<"G/L AS ft AS BE) ** B)

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

COBALT, COPPER, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS CO) AS CU)

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

LEAD, 
DIS 
SOLVED 
(MG/L 
AS PB)

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

WELL IDENTIFICATION - SBU287  Continued
MAR 1988

APR
13...

MAY
10...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

DATE

MAR 1988
06...

APR
13...

MAY
10...

AUG
31...

NOV
15...

MAR 1989
01...

APR
06...

MAY
09...

JUNE
06...
27...

SEPT
19...

<1

2

3

<1

1

3

3

2

2
1

2

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<10

10

<10

<10

10

<10

<10

<10

<10
<10

<10

110

140

130

130

130

160

150

160

150
150

170

NICKEL, 
DIS 
SOLVED
(MG/L
AS NI)

<10

<10

<10

<10

<10

<10

<10

<10

<10
<10

<10

<0.5 300

<.5 230

<.5 240

<.5 220

<.5 240

<.5 230

<.5 240

<.5 230

<.5 240
<.5 240

<.5 220

SILVER, S£S?J-
DIS-  ' 
^VED ^

AS IG) (HG/L ** AG) AS SR)

<1.0 620

<1.0 540

<1.0 500

2.0 460

1.0 460

2.0 470

<1.0 450

<1.0 460

<1.0 430
<1.0 380

<1.0 390

3

<1

<1

<1

<1

<1

1

<1

<1
<1

<J

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<6

<6

<6

<6

<6

<6

<6

<6

<6
<6

<6

<5

<5

<5

<5

<5

<5

<5

<5

<5
<5

<5

ZINC, 
DIS 
SOLVED
(MG/L
AS ZN)

<10

22

6

7

5

<3

6

<3

28
<3

<3

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10

<3 <10
<3 <10

<3 <10

C-13/ H-2/ 
C-12 H-l 
STABLE STABLE 
ISOTOPE ISOTOPE 
RATIO RATIO 
PER PER 
MIL MIL

 

-9.6 -152

 

-9.5 -151

 

 

__

 

 
__

-- --

68

60

12

40

34

23

25

<3

43
29

27

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

 

-20

 

-20

 

 

~

 

 
 

--

<10

10

<10

<10

10

<10

<10

10

<10
10

<10

S-34/ 
S-32 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

--

9.80

 

-7.6

 

 

 

 

 
--

--

200

110

87

77

60

63

64

46

40
30

27

TRIT 
IUM 

TOTAL 
(PCI/L)

--

<5.7

 

<5.7

 

 

--

 

 
 

--
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Table 26. Water-quality analyses for springs and lysimeters

[Site identification corresponds to sites listed in table 20; CFS, cubic feet per second; (JS/CM, microsiemens 
per centimeter at 25 degrees Celsius; °C, degrees Celsius; MG/L, milligrams per liter; NONCARB, noncarbonate; 
VH, whole; WAT, water; TOT, total; FLD, field;  , no data collected; DEC. C, degrees Celsius; AC-FT, acre- 
feet; <, less than; pG/L, micrograms per liter; C-, carbon isotope; H-, hydrogen isotope; 0-, oxygen isotope; 
S-, sulfur isotope; per mil, parts per thousand; PCI/L, picocuries per liter]

DATE

NOV 1987
08...

MAR 1988
03...

APR
05...

MAY
09...

JUNE
08...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

NOV 1987
08...

MAR 1988
03...

APR
05...

MAY
09...

JUNE
08...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

opPTNr SPE- HARD- JJS" rATrTI1M MAGNE- ^^^ SODIUM POTAS- 
S!R G" CIFIC PH TEMPER- NESS JE** ^P1 SIUM, ^P1 ' AD- SIUM,

TIME INSTAN- CON' (STAND- ATURE TOTAL WH WAT SOLVED DIS~ SOLVED SORP- DIS~ 
TAN * DUCT- ***> WATER <MG/L TOT Fin fMr/T SOLVED fMr/T TION SOLVED 
TA5!°.f ANCE UNITS) (°C) AS ,J°JLF  <f/J\ (MG/L »G>* RATIO (MG/L
(CFS) (MS/CM) CAC03 ) ( cAC03f AS MG) AS K) ^ K)

1200

1400 0

1745

1530

1100

1300

1230

1200

1030

0915

ALKA 
LINITY 
(MG/L 
AS 

CAC03 )

503

459

416

434

462

490

503

432

465

482

2

.122 4

.133 4

.066 3

3

.036 3

.034 3

.166 4

4

3

SULFATE 
DIS 
SOLVED 
(MG/L 

AS S04 )

2,300

2,500

2,300

2,300

2,300

2,300

2,200

2,500

2,300

2,300

,750 6

,010 6

,010 6

,800 6

,880 6

,780 7

,580 7

,060 6

,050 7

,840 6

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

36

29

28

27

38

49

53

38

36

54

SITE

.7

.9 12

.7 11

.9 10

.8 11

.0 11

.1

.8 10

.0 10

.9 9

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

1.2

.2

.3

.3

.4

.2

.3

.3

.3

.3

IDENTIFICATION - SSSS87-SPRING

2,

.0 2,

.0 2,

.5 2,

.0 2,

.0 2,

2,

.5 2,

.5 2,

.0 2,

SILICA 
DIS 
SOLVED 
(MG/L 
AS 

SI02 )

12

11

11

10

9.7

11

10

11

10

10

500 2,000

700 2,200

400 2,000

500 2,100

400 1,900

500 2,000

400 1,900

600 2,200

500 2,000

400 1,900

SOLIDS, 
' RESIDUE 

AT 180 
DEC. C 
DIS 
SOLVED 
(MG/L)

3,760

4,100

3,730

3,780

3,920

3,830

3,800

3,800

3,780

3,620

470

470

460

470

430

460

440

480

470

450

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

3,660

3,890

3,620

3,630

3,570

3,660

3,530

3,890

3,570

3,590

310

360

310

320

320

330

310

340

310

300

SOLIDS, 
DIS 
SOLVED 
(TONS 
PER 

AC-FT)

5.11

5.58

5.07

5.14

5.33

5.21

5.17

5.17

5.14

4.92

180

220

150

160

160

170

180

150

150

170

SOLIDS, 
DIS 
SOLVED 
(TONS 
PER 
DAY)

--

1.28

1.30

.65

--

.36

.32

1.74

--

--

2

2

1

1

1

2

2

1

1

2

NITRO 
GEN, 

NITRATE 
DIS 

SOLVED 
(MG/L 
AS N)

5.92

--

21.9

12.9

4.27

6.93

4.34

22.0

--

--

10

14

10

13

3

10

10

11

10

11

NITRO 
GEN, 

NITRITE 
DIS 

SOLVED 
(MG/L 
AS N)

0.08

<.04

.10

.07

.03

.07

.06

.04
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Table 26. Water-quality analyses for springs and Jysimeters Continued

DATE

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN, AM - 

NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DIS- DIS- DIS- DIS- DIS- ORGANIC 
SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

AS N02 ) AS N) AS N) AS NH4 ) AS N) AS N)

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P04 )

PHOS 
PHORUS 
ORGANIC 
DIS 
SOLVED 
(MG/L 
AS P)

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

SITE IDENTIFICATION - SSSS87-SPRING  Continued
NOV 1987

08...
MAR 1988

03...
APR

05...
MAY

09...
JUNE

08...
AUG

30...
NOV

16...
APR 1989

04...
JUNE

07...
SEPT

12...

DATE

NOV 1987
08...

MAR 1988
03...

APR
05...

MAY
09...

JUNE
08...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

0.26 6.00

<11.0

.33 22.0

.23 13.0

.1 4.30

.23 7.00

.2 4.40

.13 22.0

.-

-- --

ARSENIC BARIUM, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L
AS AS) AS BA)

<1 28

<1 38

<1 27

<1 24

<1 21

<1 24

<1 24

<1 23

<1 26

<1 23

0.11

.08

.09

.14

.10

.13

.15

.08

 

--

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

<2

<2

<2

<2

<.5

<.5

<.5

<3

3

<2

0.14

.1

.12

.18

.13

.17

.19

.1

--

   

BORON, 
DIS 
SOLVED 
(MG/L 
AS B)

460

430

450

430

420

420

430

490

440

430

0.89

1.1

1.0

.76

1.0

.57

1.1

1.0

--

--

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

<3

<3

<3

4

<1

9

<1

<5

<3

<3

1.0

1.2

1.1

.9

1.1

.7

1.3

1.1

--

--

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<20

<20

<20

<20

<5

10

<5

<20

<20

<20

<0.01

.01

<.01

.01

.03

<.01

.01

<.01

--

* -

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

<9

<9

<9

<10

5

4

4

<20

<9

<9

<0.01

<.01

<.01

<.01

.02

<.01

<.01

<.01

--

   

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

<30

<30

<40

<10

<10

<10

<50

<30

<30

--

 

 

 

0.06

 

--

 

 

   

IRON, 
DIS 
SOLVED 
(MG/L 
AS FE)

21

12

18

14

6

16

9

<15

25

9

--

0.01

 

.01

.01

--

.01

 

--

   

LEAD, 
DIS 
SOLVED

AS PB)

<30

<30

<30

<40

<10

10

<10

<50

<30

<30

<10

<10

<io

<10

10

20

10

<10

<10

<10

MANGA 
NESE, 
DIS 
SOLVED
(MG/L
AS MN)

770

850

560

630

720

790

780

680

760

770
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Table 26. Water-quality analyses for springs and lysimeters Continued

DATE

NOV 1987
08...

MAR 1988
03...

APR
05...

MAY
09...

JUNE
08...

AUG
30...

NOV
16...

APR 1989
04...

JUNE
07...

SEPT
12...

DATE

APR 1988
11.. .

MAY
09...

APR 1989
04...

DATE

APR 1988
11...

MAY
09...

APR 1989
04...

C-13/ H-2/ 0-18/ S-34/ 
n?5mM~ NICKEL, SILVER, SJ?!S" n i~ ZINC > C" 12 H" 1 °' 16 S " 32 
Jv^ ' DIS " DIS" ms niS* DIS" STABLE STABLE STABLE STABLE 
oAT?w- SOLVED SOLVED _;.JL  :._.. SOLVED ISOTOPE ISOTOPE ISOTOPE ISOTOPE
oULVfi

AS MO

<30

<30

<30

<40

10

<10

<10

<30

<30

<30

TIME

1500

1400

1130

ALKA
LINITY 
(MG/L 
AS
CAC03 )

130

266

104

U ( r It t r /T oULViU oULVciU r   , T DATTA DATTA DATTA DATTA

v AS NI) AS AG) fi^L »cGm AS ZN) PER PER PER PER ) AS SRJ AS V) M- T MT J MTT  -,

SITE IDENTIFICATION - SSSS87 -SPRING- -Continued

<30 <3.0 7,800 <18 28

<30 <3.0 8,200 <18 <40

<30 <3.0 7,100 <18 26 -9.7 -136 -17.7 0.6

<40 <4.0 7,400 <24 18

20 <1.0 7,400 <6 20

30 3.0 7,500 <6 27 -10.5 -133 -17.4 -1.1

20 <1.0 7,100 <6 22

<50 <5.0 7,100 <30 16 -- -136 -17.7

<30 <3.0 7,200 <18 47

<30 <3.0 7,200 <18 61

SPE- HARD- J^" PATPTITM MAGNE- onmTTM cnmiTM mrrr PH TVMPITP.- WT?<!<! NESS CALCIUM _ T1TM SODIUM, SODIUM CIFIC PH TEMPER- NESS NONPARR nr*?- S1UM, m,,_ An_ 
CON- (STAND- ATURE TOTAL ^N^B "J»   . DIS AD 
DUCT- ARD WATER (MG/L ZjL WJ? _ 7^/1 SOLVED f^ !?nv
ANCE UNITS) (°C) AS (MG/L AS AS CA) (MG/L (AS NA) RATIO
(pS/CM) CAC03 ) rAfA ^ AS MG)

SITE IDENTIFICATION - SSLYS-LYSIMETER

4,070 8.3 8.5 2,800 2,700 440 410 170 1

4,470 8.4 14.5 3,300 3,000 510 480 200 2

3,960 8.2 2.5 2,700 2,600 450 390 140 1

Finn <?TTTPA SOLIDS, SOLIDS, NITRO- NITRO-
SULFATE CHLO- * ̂ JJl" nii RESIDUE SUM OF GEN, GEN,
DIS- RIDE, K^' cATVFn AT 18° CONSTIT- NITRATE NITRITE 
SOLVED DIS- oATwn ?Mr/7 DEG - C UENTS, DIS- DIS- 
(MG/L SOLVED ?Mr/T AC DIS " DIS " SOLVED SOLVED

AS S04 ) (MG/L J? 'r1 _ . SOLVED SOLVED (MG/L (MG/L 
AS CL) A& rj &1U2J (MG/L) (MG/L) AS N) AS N)

3,000 12 0.8 3.7 4,290 4,190 13.9 0.07

3,200 14 .8 6.3 4,690 4,660 14.5 .47

2,900 10 .9 3.4 4,180 4,040 14.9 .13

TRIT 
IUM

TOTAL
(PCI/L)

--

--

47

--

 

53

--

48

--

--

POTAS 
SIUM, 
DIS 
SOLVED
(MG/L
AS K)

11

13

12
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Table 26. Pater-quality analyses for springs and Jysimters Continued

DATE

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN, AM - 

NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DIS- DIS- DIS- DIS- DIS- ORGANIC 
SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 
AS N02) AS N) AS N) AS NH4 ) AS N) AS N)

SITE IDENTIFICATION
APR 1988

11...
HAY

09...
APR 1989

04...

DATE

APR 1988
11...

MAY
09...

APR 1989
04...

DATE

APR 1988
11...

HAY
09...

APR 1989
04...

0.23

1.5

.43

ARSENIC 
DIS 
SOLVED 
(MG/L 
AS AS)

<1

2

<1

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<50

<50

14.0

15.0

15.0

BARIUM, 
DIS 
SOLVED 
(MG/L 
AS BA)

28

35

25

NICKEL, 
DIS 
SOLVED 
(MG/L 
AS NI)

<30

<50

<50

0.13

.43

.09

BERYL 
LIUM, 
DIS 
SOLVED
(MG/L
AS BE)

<2

<3

<3

SILVER, 
DIS 
SOLVED
(MG/L
AS AG)

<3.0

<5.0

<5.0

0.17

.55

.12

BORON, 
DIS 
SOLVED
(MG/L
AS B)

100

170

100

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

5,100

5,700

5,000

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS 
PHORUS 
ORTHO, 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS 
PHATE, 
ORTHO, 
DIS 
SOLVED 
(MG/L 

AS P04 )

PHOS 
PHORUS 
ORGANIC 

DIS 
SOLVED 
(MG/L 
AS P)

ALU 
MINUM, 
DIS 
SOLVED 
(MG/L 
AS AL)

- SSLYS-LYSIMETER  Continued

1.5

2.1

.91

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

<3

<5

<5

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<30

<30

1.6

2.5

1.0

CHRO 
MIUM, 
DIS 
SOLVED
(MG/L
AS CR)

<20

<30

<20

ZINC, 
DIS 
SOLVED 
(MG/L 
AS ZN)

30

69

27

0.02

.01

.02

COBALT, 
DIS 
SOLVED
(MG/L
AS CO)

<9

<20

<20

C-13/ 
C-12 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

 

-1.6

 

<0.01

<.01

.09

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

<30

<50

<50

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-129

-123

-127

 

 

0.28

IRON, 
DIS 
SOLVED
(MG/L
AS FE)

9

22

<15

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-17.2

-15.9

-16.8

0.02

.01

.0

LEAD, 
DIS 
SOLVED
(MG/L
AS PB)

<30

<50

<50

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO 
PER 
MIL

-2.9

-2.7

 

20

20

<10

MANGA 
NESE, 
DIS 
SOLVED 
(MG/L 
AS MN)

130

270

30

TRIT 
IUM 

TOTAL 
(PCI/L)

59

63

52
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Table 26. (Tatar-quality analyses for springs and Iysio«t«rs Continued

DATE

SPRING- 
FLOW 

TIME INSTAN 
TANEOUS 
(CFS)

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MS/CM)

PH 
(STAND 
ARD 

UNITS)

TEMPER 
ATURE 
WATER(°c)

HARD 
NESS 
TOTAL 
(MG/L 
AS 

CAC03 )

SITE IDENTIFICATION
MAR 1988

07...
APR

12...
HAY

11...
JUNE

08...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

DATE

MAR 1988
07...

APR
12...

MAY
11...

JUNE
08...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

1430

0845 .281

1015 .153

1300

1130 .053

1430 .050

0900 .479

1015 .103

1445

ALKA 
LINITY 
(MG/L 
AS 

CAC03 )

369

328

350

375

405

395

373

408

335

2,610

2,850

3,050

2,970

2,590

2,820

3,260

3,250

2,870

SULFATE 
DIS 
SOLVED 
(MG/L) 
AS S04 )

1,500

1,700

1,700

1,700

1,600

1,600

1,900

1,800

1,700

6.9

7.0

7.1

7.1

7.0

7.3

7.0

7.1

7.4

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS CL)

15

12

13

15

10

16

16

14

19

9.0

7.0

9.0

15.0

12.0

 

7.0

12.0

16.0

FLUO- 
RIDE, 
DIS 
SOLVED 
(MG/L 
AS F)

0.2

.2

.3

.4

.2

.2

.3

.2

.2

1,700

1,800

1,800

1,700

1,700

1,600

2,000

2,000

1,800

SILICA, 
DIS 
SOLVED 
(MG/L 
AS 
SI02 )

12

10

9.8

7.5

11

8.8

10

6.3

17

HARD.JIAIUS

NESS 
NONCARB 
WH WAT 
TOT FID 
(MG/L AS 
CAC03 )

CALCIUM 
DIS 
SOLVED 
(MG/L 
AS CA)

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

SODIUM 
DIS 
SOLVED 
(MG/L 
AS NA)

, SODIUM 
AD 
SORP 
TION 

RATIO

POTAS 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS K)

- SCSS87-SPRING

1,300

1,500

1,500

1,400

1,300

1,200

1,600

1,600

1,500

SOLIDS, 
RESIDUE 
AT 180 
DEG. C 
DIS 
SOLVED 
(MG/L)

2,520

2,800

2,870

2,830

2,730

2,600

2,890

2,940

2,720

340

370

370

350

350

320

400

400

340

SOLIDS, 
SUM OF 

CONSTIT 
UENTS, 
DIS 
SOLVED 
(MG/L)

2,590

2,690

2,720

2,710

2,600

2,550

2,950

2,830

2,640

200

220

220

210

210

200

240

240

240

SOLIDS, 
DIS 
SOLVED 
(TONS 
PER 

AC-FT)

3.43

3.81

3.90

3.85

3.71

3.54

3.93

4.00

3.70

140

140

150

140

160

150

94

110

110

SOLIDS, 
DIS 
SOLVED 
(TONS 
PER 
DAY)

 

2.04

1.12

 

.37

.34

3.82

.79

 

2

1

2

1

2

2

.9

1

1

NITRO 
GEN, 

NITRATE 
DIS 
SOLVED 
(MG/L 
AS N)

1.82

6.99

7.07

10.9

 

 

13.0

 

 

7.7

6.5

7.3

7.3

8.4

7.4

7.7

6.1

9.0

NITRO 
GEN, 

NITRITE 
DIS 
SOLVED 
(MG/L 
AS N)

0.28

.01

.03

.11

<.01

<.01

.03
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Table 26. Water-quality analyses for springs and lysimeters Continued

NITRO 
GEN, 

NITRITE 
DATE DIS 

SOLVED 
(MG/L 

AS N02 )

NITRO 
GEN, 

N02+N03 
DIS 
SOLVED 
(MG/L 
AS N)

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 
AS N)

NITRO 
GEN, 

AMMONIA 
DIS 
SOLVED 
(MG/L 

AS NH4 )

NITRO- NITRO 
GEN, GEN, AM - 

ORGANIC MONIA + 
DIS- ORGANIC 
SOLVED DISSOLVED 
(MG/L (MG/L 
AS N) AS N)

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS- PHOS 
PHORUS PHORUS 
ORTHO, ORGANIC 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS P) AS P)

ALU 
MINUM, 
DIS 
SOLVED
(MG/L
AS AL)

ARSENIC 
DIS 
SOLVED 
(MG/L 
AS AS)

SITE IDENTIFICATION - SCSS87-SPRING--Continued
MAR 1988

07... 0.92
APR

12... .03
MAY

11... .1
JUNE

08... .36
AUG

31...
NOV

15...
APR 1989

05... .1
JUNE

06...
SEPT

18...

DATE

MAR 1988
07...

APR
12...

MAY
11...

JUNE
08...

AUG
31...

NOV
15...

APR 1989
05...

JUNE
06...

SEPT
18...

2.10

7.00

7.10

11.0

.85

.55

13.0

 

--

BARIUM,
DIS
SOLVED
(MG/L
AS BA)

43

47

43

35

38

37

39

35

46

0.08

.08

.11

.12

.10

.11

.08

 

--

BERYL
LIUM,
DIS
SOLVED
(MG/L
AS BE)

<2

<2

<2

<.5

<.5

<.5

<2

<2

<1

0.1

.1

.14

.15

.13

.14

.1

 

--

BORON,
DIS
SOLVED
(MG/L
AS B)

200

190

210

210

200

200

220

220

200

0.52

.62

1.7

1.3

.4

.29

.72

 

--

CADMIUM
DIS
SOLVED
(MG/L
AS CD)

4

<3

<3

<1

5

<1

3

<3

<2

0.6

.7

1.8

1.4

.5

.4

.8

 

--

CHRO
MIUM,
DIS
SOLVED
(MG/L
AS CR)

<20

<20

<20

<5

8

<5

<20

<20

<10

<0.01

<.01

.01

<.01

<.01

<.01

<.01

 

--

COBALT,
DIS
SOLVED
(MG/L
AS CO)

<9

<9

<9

<3

<3

<3

<9

<9

<6

<0.01

<.01

<.01 0.01

<.01

<.01

<.01

<.01

 

-- --

COPPER, IRON,
DIS- DIS
SOLVED SOLVED
(MG/L (MG/L
AS CU) AS FE)

<30 34

<30 12

<30 22

<10 7

<10 31

<10 19

<30 120

<30 41

<20 150

<10

<10

<10

<10

<10

<10

20

<10

10

LEAD,
DIS
SOLVED
(MG/L
AS PB)

<30

<30

<30

<10

<10

<10

30

<30

<20

<1

<1

<1

<1

<1

<1

<1

<1

2

MANGA
NESE,
DIS
SOLVED
(MG/L
AS MN)

320

77

73

88

150

170

55

110

840

214



Table 26. Water-quality analyses for springs and iysimeters Continued

MATVT>_ CTT>AXT_ XT A VI A _ C~13/ H~2/ O'lS/ S~34/

DATE

DENUM, NJ^L > SJ R > TIUM, DIUM, 

SOLVED SOLVED SOLVED CQTVED SOLVED

(|JG/L .._ N^.x ._ ._.. (pG/L (|JG/L
AC kfA'X *HJ "^ n\J J .   on'\ AO \J\AS nOJ AS SKJ AS VJ

ZINC, C-12 H-l 0-16 S-32 ^ 
DIS- STABLE STABLE STABLE STABLE *Jf 
SOLVED ISOTOPE ISOTOPE ISOTOPE ISOTOPE ^J^

AS ZN) PER PER PER PER <PCI/L)

SITE IDENTIFICATION - SCSS87-SPRING Continued
MAR 1988

07...
APR

12...
MAY

11...
JUNE

08...
AUG

31...
NOV

15...
APR 1989

05...
JUNE

06...
SEPT

18...

DATE

APR 1988
12...

MAY
11. . .

APR 1989
05...

DATE

APR 1988
12...

MAY
11...

APR 1989
05...

<30 <30 6.0 4,200 <18

<30 <30 <3.0 3,900 <18

<30 <30 <3.0 4,000 <18

<10 <10 1.0 8,900 <6

<10 <10 1.0 4,100 <6

<10 <10 <1.0 4,000 <6

<30 50 <3.0 4,100 <18

<30 <30 <3.0 4,500 <18

<20 <20 <2.0 4,000 <12

SPE- HARD-
CIFIC _u TUMDVD NESSTON- PH TEMPER- TOTAT 

TIME IT* (STAND- ATURE ,"* 
2E~ ***> WATER A*
^^ 1TWTTC ̂ f O t* *\ «»O 

f \ «o 1 f*\A\ UW A A O / ^ wj r*kr*t\ \( |Jo / Ln ) LALU 3 )

SITE IDENTIFICATION -

1430 3,440 7.7 7.0 2,500

1315 3,450 8.0 13.5 2,500

1200 3,450 8.1 2.5 2,300

ALKA- SULFATE jj?jj°'  °~ S 

26

30

<9

17

20

20

45

39

18

HARD-lUUvlJ 

NESS 
NONCARB 
WH WAT 
TOT FLD 
(MG/L AS 
CAC03 )

--

-8.6 -137 -17.8 1.10 55

 

__

-9.0 -133 -17.7 -0.2 51

--

-138 -18   42

__

 

CALCIUM "iJIS" SODIUM, SODIUM P?T " 
DIS- f.IUM, DIS- AD- SIUM, 
SOLVED "f;: SOLVED SORP- "" 
(MG/L) ;2r>r (MG/L TION ^^
AS CA) i '^ AS NA) RATIO ^^ AS FIGJ AS KJ

SCLYS-LYSIMETER

2,500

2,300

2,100

SOLIDS
RESIDU1

T TWTTV flTQ- R1UC.J l\ll/Ci , Uia ._ . ««

^57 SOLVED DIS~ DIS- SOLVED OTG ? 
AS (MG/L SOLVED SOLVED (MG/L JlS-

j-iton \ »o o/% \ (MG/L (MG/L AS CAC03 J AS S04 J ._ --^ .  -.^ CTft v AS CL) AS F J SlOjJ

91 2,500 24 0.3 5.8

185 2,300 19 .4 18

129 2,400 4.3 .3 6.1

(MG/L)

3,740

3,620

--

490 320 53 0.5 12

490 310 55 .5 16

410 300 50 .5 11

, SOLIDS, NITRO- NITRO-
l SUM OF GEN, GEN,

CONSTIT- NITRATE NITRITE 
UENTS, DIS- DIS- 
DIS- SOLVED SOLVED
SOLVED (MG/L (MG/L 
(MG/L) AS N) AS N)

3,520 14.0 0.02

3,370 9.39 .61

3,260
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Table 26. W*t0r-qutlity analyses for springs and Jysio«t«rs Continued

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO 
GEN, GEN, GEN, GEN, GEN, GEN,AM- 

NITRITE N02+N03 AMMONIA AMMONIA ORGANIC MONIA + 
DATE DIS- DIS- DIS- DIS- DIS- ORGANIC 

SOLVED SOLVED SOLVED SOLVED SOLVED DISSOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

AS N02 ) AS N) AS N) AS NH«) AS N) AS N)

PHOS 
PHORUS 
DIS 
SOLVED 
(MG/L 
AS P)

PHOS- PHOS 
PHORUS PHORUS 
ORTHO, ORGANIC 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS P) AS P)

ALU-

DIS-' 

SOLVED 
(MG/L 
AS AL)

ARSENIC

SITE IDENTIFICATION - SCLYS-LYSIMETER  Continued
APR 1988

12...
MAY

11...
APR 1989

05...

DATE

APR 1988
12...

MAY
11...

APR 1989
05...

DATE

APR 1988
12...

MAY
11...

APR 1989
05...

0.07

2.0

--

BARIUM,
DIS 
SOLVED 
(MG/L 
AS BA)

30

30

24

MOLYB 
DENUM, 
DIS 
SOLVED 
(MG/L 
AS MO)

<30

<40

<10

14.0 0.13 - 0

10.0 .20

-- --

, JJE1" BORON,
pi"* DIS 
SOLVED SOLVED

(MG/L .  R»
AS BE) '

<2 40

<2 40

<.5 40

NICKEL, SILVER, 
DIS- DIS 
SOLVED SOLVED 
(MG/L (MG/L 
AS NI) AS AG)

<30 <3.0

<40 <4.0

<10 <1.0

.17 0.27

.26

--

CADMIUM
DIS 
SOLVED
(MG/L
AS CD)

<3

<4

0

STRON 
TIUM, 
DIS 
SOLVED 
(MG/L 
AS SR)

1,700

1,700

1,500

.9

--

CHRO 
MIUM,
DIS 
SOLVED 
(MG/L 
AS CR)

<20

<20

<5

VANA 
DIUM, 
DIS 
SOLVED 
(MG/L 
AS V)

<18

<24

<6

0.4

1.1

--

COBALT
DIS 
SOLVED
(MG/L
AS CO)

<9

<10

<3

ZINC, 
DIS 
SOLVED
(MG/L
AS ZN)

51

130

110

0.02

<.01

--

<0.01

<.01

--

, COPPER, IRON,

0.02

 

--

LEAD,
DIS- DIS- DIS 
SOLVED SOLVED SOLVEI 
(MG/L (MG/L (MG/L 
AS CU) AS FE) AS PB]

<30

<40

<10

C-13/ 
C-12 

STABLE 
ISOTOPE 
RATIO
EER MIL

-8.3

 

 

<9

<12

7

H-2/ 
H-l 
STABLE 
ISOTOPE 
RATIO
EER MIL

 

-127

-133

<30

<40

<10

0-18/ 
0-16 
STABLE 
ISOTOPE 
RATIO
EER MIL

 

-16.3

-17.5

<10

10

<10

<1

<1

<J

MANGA-

. DIS- ' 
SOLVED 

, (MG/L 
' AS MN)

26

66

33

S-34/ 
S-32 

STABLE 
ISOTOPE 
RATIO
EER MIL

5.10

5.00

 

TRIT 
IUM 

TOTAL 
(PCI/L)

 

48

48
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Table 27.--Water-quality information from Cow Camp Cr««k batch-mixing 
samples colltc.ted after 90 days of water-rock contact

[pS/CM, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; MG/L, milligrams per liter;
micrograms per liter; <, less than]

LITHO- 
LOGIC 
UNIT 
(SEE 

FIGURE 
28) 1

SS01
CL02
SS03
SH04

SS05
SS06
SH07
SS08

SH09
CLIO
SS12
SS13

SH14
SH16
SS17
SH18

LITHO- 
LOGIC 
UNIT 
(SEE 

FIGURE 
28)

SS01
CL02
SS03
SH04

SS05
SS06
SH07
SS08

SH09
CLIO
SS12
SS13

SH14
SH16
SS17
SH18

SAMPLE 
DEPTH 
(FEET)

18.
22.
27.
36.

39.
49.
61.
66.

73.
76.
87.
89.

90.
98.

106.
118.

SOLVE 

AS FE

1,700
1,100

.
 

.

.

m

.

.
 

.
160

.

.

4-18.7
6-22.9
9-28.2
7-37.0

2-39.5
0-49.3
0-61.3
1-66.5

5-73.7
0-76.4
1-87.4
7-90.0

9-91.2
3-98.6
2-106.5
8-119.2

SILICA 
DIS-

D (MG/L 
AS 
SI)

49
6.4

10 1.8
10 4.9

04 2.8
03 2.9
70 3.9
03 2.2

06 4.7
07 1.2
14 4.3
07 2.8

04 4.5
64

20 58
08 2.4

SPE 
CIFIC PH 1 
CON- (STAND- 

DUCT- ARD

(MS/CM)

6,000
6,400
1,100
1,200

1,400
760
980
700

3,600
230
670
860

1,400
2,400

820
1,600

' DIS 
SOLVED 
SOLIDS 
SUM 
(MG/L)

8,700
5,100

980
980

1,300
610
780
580

3,600
190
530
730

1,200
2,100

660
1,300

2.58
1.91
7.73
7.45

7.48
7.88
8.26
8.02

7.25
7.63
7.72
8.13

7.91
3.19
7.75
7.95

ALU 
MINUM 
DIS 
SOLVED 
(MG/L 
AS AL)

95,000
7,900

<10
<10

<10
<10
<10
<10

<10
<10
<10
<10

<10
5,500

<10
<10

£m S° D
fllf (MG/L 
C C) AS CA)

24.2
23.7
24.7
24.6

25.1
24.1
24.6
24.8

24.7
24.1
24.3
24.4

23.7
24.1
23.8
23.6

BARIUM, 
DIS 
SOLVED
(MG/L
AS BA)

7.0
10
25
35

28
28
63
77

16
320
110
145

58
20
49
45

490
30
55
100

180
65
18
32

370
18
16
19

18
150
56
22

BERYL 
LIUM, 
DIS 
SOLVED 
(MG/L 
AS BE)

43
<1.0
<1.0
<1.0

<1.0
4.0
<1.0
2.0

<1.0
<1.0
<1.0
<1.0

<1.0
59
<1.0
<1.0

MAGNE 
SIUM, 
DIS 
SOLVED 
(MG/L 
AS MG)

250
14

100
52

78
42
10
34

180
9.0
14
12

9.0
44
40
10

BORON, 
DIS 
SOLVED
(MG/L
AS B)

1,500
2,600

24
210

160
48
110
150

160
1,100

26
30

150
520
21
12

SODIUM, 
DIS 
SOLVED 
(MG/L 
AS NA)

1.6
39
44
86

35
33
190
70

300
19

130
160

290
260
86

380

CADMIUM 
DIS 
SOLVED 
(MG/L 
AS CD)

470
380
<1 .0
<1.0

22
19
<1.0
17

<1.0
<1.0
<1.0
<1.0

<1.0
200
<1.0
8.0

ALKA 
LINITY 
(MG/L 
AS 

CAC03 )

0.0
0.0

350
160

150
180
260
260

77
120
190
380

450
0.0

200
370

CHRO 
MIUM, 
DIS 
SOLVED 
(MG/L 
AS CR)

220
170
<1.0

110

1.0
42
52
17

33
74
74
<1.0

24
47
90
91

SULFATE 
DIS 
SOLVED 
(MG/L 

AS SO 4 )

6,100
3,900

340
520

790
240
240
120

2,100
5.0

140
80

300
1,500
240
480

COBALT, 
DIS 
SOLVED 
(MG/L 
AS CO)

6,800
4,100

<1.0
<1.0

32
<1.0
<1.0
<1.0

7.0
<1.0
11
10

<1.0
4,000

35
<i.b

CHLO 
RIDE, 
DIS 
SOLVED 
(MG/L 

AS CL)

2.8
3.1
4.6
3.2

3.4
2.3
2.0
4.3

3.6
1.6
3.5
2.7

1.9
3.8
2.6
1.7

COPPER, 
DIS 
SOLVED 
(MG/L 
AS CU)

160
69
61
22

95
23
22
83

110
68
12
15

49
280
31
32
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Table 27. Water-quality information from Cow Camp Creek batch-mixing 
samples collected after 90 days of water-rocfc contact--Continued

LITHO-
LOGIC 
UNIT
(SEE 

FIGURE 
28)

SS01 
CL02
SS03 
SH04

SS05 
SS06 
SHC7
SS08

SH09 
CLIO
SS12
SS13

SH14
SH16 
SS17 
SH18

LEAD, 
DIS
SOLVED 
(pG/L 
AS PB)

<1.0 
71
<1.0 
170

<1.0 
33 
<1.0

260

<1.0 
<1.0
<1.0
24

<1.0
180 
<1.0 

130

LITHIUM, 
DIS
SOLVED 
(pG/L 
AS LI)

240 
56
59 
160

76 
68 
110
67

230 
54
84
91

160
200 
71 

200

MANGA
NESE, 
DIS
SOLVED 
(pG/L 
AS MN)

63,000 
830
28 

320

480 
100 
64
46

1,700 
3.0

140
48

67
290 
65 

290

MOLYB
DENUM, 
DIS
SOLVED 
(pG/L 
AS MO)

<10 
<10
<10 
<10

<10 
<10 
<10
<10

<10 
<10
<10
<10

120
<10 
49 
34

NICKEL, 
DIS
SOLVED 
(pG/L 
AS NI)

2,400 
500
110 
240

140 
4.0 

120
63

130 
160
180
21

62
4,300 

100 
190

STRONT-
TIUM, 
DIS
SOLVED 
(pG/L 
AS SR)

300 
450

1,000 
3,200

2,500 
1,500 

780
1,000

8,900 
280
640
610

630
4,200 
1,100 

750

VANA
DIUM, 
DIS
SOLVED 
(pG/L 
AS V)

510 
360

9.0 
27

25 
<1.0 
29
<1.0

19 
23
2.0

<1.0

<1.0
92 
17 
25

ZINC, 
DIS
SOLVED 
(pG/L 
AS ZN)

8,300 
480
69 
59

120 
63 
85
90

150 
130
45
51

120
13,000 

85 
63

1Lithologic units are identified as follows: the first two letters indicate 
lithology (SS, sandstone; CL, coal; SH, shale), the last two numbers indicate 
relative depth (1 is shallowest, 18 is deepest).

*U.S. GOVERNMENT PRINTING OFFICE: 1993-774-207/60034
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